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What This Dowell Research Group Means To You 


This Dowell Research Group includes four PhD's 
and four chemical engineers. They are huddling on 
a particularly knotty production problem for one of 
Dowell’s customers 


At Dowell’s Tulsa Research Center there are ten 
such teams. Their job is to pool their skills and know!- 
edge to help you produce oil and gas more efficiently 


This Tulsa research group is only part of the 
Dowell Research Story, however. Many of your prob- 
lems are solved in the field by skilled petroleum 
engineers and field laboratory personnel. Still a third 


level of basic research is available to the Dowell 
customer when necessary—the vast laboratory facilities 
of The Dow Chemical Company. 


Think your problem is unique? Or tough? 


Call for a huddle with a Dowell research group 
Because their work covers such a wide area, chances 
are they already have some data that will prove 
helpful in solving your problem. If they don’t, you 
can be sure you'll get their undivided attention and 
a wealth of experience 

Dowell, Tulsa, Oklahoma 


Services for the oil industry 


A SERVICE DIVISION OF THE DOW CHEMICAL COMPANY 













wherever 
there is 


OIL 





... REPUBLIC stands ready to 
serve the Petroleum Producer 


Oil production financing is more than a specialty at 


Republic National Bank of Dallas ... it is a major factor 






in this Bank’s leadership in the Southwest. Republic's Oil 
Department offers you the services of the South’s largest staff of 
petroleum experts . . . men who know the right 


answer to your financing problem. It 


pays to...rely on Republic! 
MEMBER FEDERAL DEPOSIT 
INSURANCE CORPORATION ADDED STRENGTH YOU CAN BANK ON 


REPUBLIC 


National [s7-Vit 4 of Dallas 


CAPITAL FUNDS OVER $90,000,000 
LARGEST IN THE SOUTH 
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The Unreliable Genie of the Middle East 


OUR PETROLEUM PRIMA DONNA has gone on another temperamental binge. But the 
audience has to admit that nobody — just nobody — except the Middle East can get 
away with it. 

Whatever the august governments of the world say —they are all thinking of 
the superb talents of the veiled beauty — namely, some 100 or 300 billion barrels of 
liquid gold. 

The trouble with the Middle East has been laid to family squabbles, inferiority 
inhibitions, nationalist ambitions, Zionist proximity, Soviet wooing. 

The trouble with the Middle East is the genie that never was bottled up. In 
legendary days the hero wished for gold and gems and— presto—he got them. 
In modern times the wish for wealth was granted almost before it was made. There 
was no sweat nor work nor sacrifice. No night lamps burned, no plow was sharpened, 

boss’ daughter had to be married. Where in ancient times manna fell from heaven 
now money flows from the desert floor. 

These rich nations in the Middle East are indebted only to a genie of geology. 
Recently in Iraq's Third Annual Development Week, King Faisal II dedicated more 
than $800 million in national projects either built or building: A textile factory, a sugar 
factory, a cement factory; highways and bridges, water and power stations; agricultural 
projects; housing schemes. 

Shortly after presenting these modern gifts to his country the King was shot down 
What, you might well ask, do the people want? 

Well, let's face it, ruling Iraq is one of the world’s best paying jobs and that 
encourages competition. But that isn't the whole answer. We believe the confusion in 
the Middle East is stirred more by the people’s philosophy of genie economics than by 
political intrigue and social backwardness. The genie scheme of things is not to work 
for what you want — you look for a lamp you can rub. 


IN AlITOTHER DECADE the petroleum industry will make great inroads on this blanketing 
inertia. Amazing advances have already been made. Ten years ago a man would join 
in oil company until he had some money in his pocket then he’d quit. In 1955 Aramco’s 
annual turnover was reduced to 12 percent, an indication of progress. 

Foreign oil firms have also helped individuals to set up their own businesses and 
then purchase services and products from them. When more of the Mideast people 
learn the wisdom of work, there will be less time for the exciting game of plot 
counterplot. 

An economic system where a person can earn, save, invest and spend for himself 
and his family, will run more efficiently than anything bottled genies ever unleashed 
whether it is sudden gold in a varient Middle East or sudden power in the locked spaces 
of old Russia. 

Oil companies in the Middle East have marked the road for a modern economy 
ind hastened the time when Mideast people will realize that the most satisfying riches 
for the individual is to have a job and the ability to fill it. When that comes to pass 


} 


political and material problems will settle down to normal confusion 


Ernestine Adams 
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Congrats and $25 to J. A. LONG, Rua Uruguaiana 118 - 9° andar Rio de Janeiro, Brazil 





. “scared of 
’. doodlebugs” 


Joe Roughneck, heart of the oil and gas industry, likes the convenience and economy of 
having Lone Star’s ultra-modern pipe mill right in the middle of his workshop. Lon 
Star maintains the largest mill stock of API casing and tubing in the entire oil country 
Delivery can be made overnight to 75 per cent of the active areas. Lone Star's recently 


enlarged plant is, more than ever, Joe Roughnec k’s solid source of supply. 


Sa 
aa 


Neighbor, wherever you are, specify Lone Star and we both get a good deal. 


Lone Slt steer 


COMPAN Y 


L S EXECUTIVE—SALES OFFICES 

W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 
DISTRICT SALES OFFICES 
S 912 Republic National Bank Building, Dallas, Texas 
Houston, Texas | Midland, Texas | Tulsa, Oklahoma 
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Enroute to Long Beach, California 
for the World’s Largest Waterflood 


for maximum strength and resistance to cor 


This is the first group of four, from an order of 
twelve, ‘Oilwell’? 558-P Quintuplex Pumps 
which will inject sea water into the oil sands of 
the Wilmington field in the Long Beach Harbor 
area. When complete, operators expect this to 
be the largest waterflood project to date. 
Each pump in this series will deliver a volume 
of from 13,000 to 20,400 bpd at pressures up to 
2,000 psi and will be driven by a 500 hp gas 
engine through a reduction gear unit. Minimum 
maintenance is assured by the conservative 
operating speed chosen. Pump liquid ends are 
machined from solid billets of aluminum bronze 


Oil Well Supply 
Division of 


rosive sea water. 

In service as important as this, compact 
horizontal design with working parts readily 
accessible makes these pumps exceptionally 
easy to maintain. Having an Oil Well Supply 
store close by to take care of parts requirements 
is a further advantage 

If you are planning a waterflood project, 
large or small, see your “Oilwell” representative 
for the right pump. There’s an efficient ‘“Oil- 


well” pump for every job 


United States Steel 


Branches Serving All Oil Fields Executive Offices—Dallas, Texas Area Offices—Calgary, Alberta « Casper, Wyoming + Columt 
Dallas, Texas * Houston, Texas «+ Tulsa, Okla. « Los Angeles, Calif. Export Office—30 Rockefeller Plaza, New York 20 
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Petroleum Profile 


WHEN the spotlight began to shine with increasing bright- 
ness on E. Clyde McGraw, Transco’s then vice president 
for operations had already organized and had been direct- 
ing for five years a team with a name for consistently 
operating a natural gas pipeline at nearer its theoretical max- 
imum capacity than had been achieved by other major lines 

By the end of 1955—the year he became executive vice 
president—daily allocations of Transcontinental Gas Pipe 
Line Corporation had climbed from nothing, six years be- 
fore, to 705.5 million cubic feet plus winter peaking gas 
from storage of 136.4. That year Mr. McGraw had super- 
vised construction of $72 million worth of new facilities 
as the gross plant investment grew to $345 million. 

In mid-1956 he was elected to membership on the board. 
During that year Transco constructed $36 million of new 
facilities. 

In the spring of 1957, he became president and chief 
executive officer. Under his continued guidance, the gross 
investment in pipelines and related facilities last year in- 
creased by nearly $100 million of new construction to a 
total $479 million. Daily allocations climbed to 948 million 
cubic feet which, supplemented on peak days from storage, 
brought the total peak-day allocation to more than one 
billion cubic feet 

On President McGraw’s desk today are blueprints for 
new construction to cost in excess of $167 million, for 
connections with extensive offshore gas reserves, for new 
storage facilities near the New York market, for mainline 
loops and compressor stations, for increased throughput, 
for stepping up gas transportation service. 


WHAT QUALITIES guided this Nebraska farm boy in his 
Steady march to the Transco presidency? 

First, he is a calm man with an inherent equilibrium 
His personal magnetism and the confidence he inspires 
as a leader creates in those who work with him a genuine 
enthusiasm. 

lo his board of directors he has exhibited through the 
years an ability to weigh multiple factors and make policy 
decisions which prove out. He possesses the talent of overall 
perspective so necessary to successful management of a 
business so diverse as natural gas transmission 

E. Clyde McGraw was born in 1903 on a farm near 
Elwood, Nebraska. To pay his way through the University 
of Nebraska, he sold vacuum cleaners, wound electric 
motors, and strung power lines. At the age of 23 he was 
awarded a degree in electrical engineering. 

Swift years that followed gave him wide experience and 
developed his trait of continuous learning. He was success 
ively junior engineer, engineer, local superintendent and 
district superintendent for Western Public Service Com 
pany. In 1937 he went to the Texas-New Mexico Utilities 
as general superintendent. In 1941 he joined the operating 
division of Stone & Webster and later became vice presi 
dent. During the 1945-49 period he also served as presi 
dent of Montaup Electric and vice president of Haverhill 
Gas Light, Fall River Gas Works, and Tampa Electric 
companies. 

His work as a Stone & Webster New York Vice presi- 
dent led to Transco. His assignment was that of adviser 
to gas companies. When construction began on the longest 
pipeline ever planned, Mr. McGraw came as adviser to 
the fledgling company which was then building a $200 
million pipeline from Texas to New York City. As the pipe 
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E. CLYDE McGRAW 
President 


Transcontinental Gas Pipe Line Corporation 


line inched across the Deep South and up the Eastern 
Seaboard, Mr. McGraw became more and more attached 
to this big engineering project. What is more, he was im- 
mensely intrigued by the challenge of operating the longest 
pipeline ever built. 

In July 1950, he accepted when the Transco Board 
offered him the position of vice president for operations 
He rapidly began pulling together the operating organiza- 
tion that today continues as a team. On January 16, 1951, 
at the point on Manhattan where 134th Street meets the 
Hudson River, a valve was turned and natural gas from 
Texas reached New York City for the first time 


MR. McGRAW had come to Transco as an adviser from 
Stone & Webster. He had remained to be part of the com- 
pany and to build and head an operational organization 
His managerial talents were and are such that he became 
president, 

He is a member of the boards of directors of Southern 
Gas Association, Texas Manufacturers Association, Bank 
of the Southwest, Houston Chamber of Commerce, United 
Fund of Houston and Harris County, Junior Achievement 
of Houston, Inc., and a member of a number of gas indus 
try and professional associations. 

He plays golf infrequently. Occasionally he takes a turn 
at deep-sea fishing. His favorite sport is hunting in the 
mountains and north woods. Not too long ago he realized 
a life-time ambition by bagging a moose 
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BSsB Research & Development Facilities... 


An Investment In Your Future And Ours! 


Out of these BS&B facilities for product research and development 
. and out of the minds of the men who labor here. . . have come 

notable technological advancements in natural gas and crude oil 

production, processing, measurement and storage. 

These facilities, staffed by highly experienced, full time develop- 

ment engineers, provide for full-scale testing of equipment under 

actual lease conditions. The laboratory has an oil, water and 

gas circuit which allows testing of low pressure equipment at 

oil flow rates up to 3,500 barrels per day, and a high pressure 

gas circuit, capable of flowing 10 million standard cubic feet 

of natural gas per day. 

Examples of new equipment developed and tested here include 

BS&B’s Lease Automation Systems, Liquid Metering Equip 

ment and Ammonia Absorption Refrigeration Units. These 

contributions to a better future for the oil and gas industries 

were made possible by you, our customers, because a part 

of every dollar invested in the purchase of BS&B oilfield 

equipment goes into a continuation of this research and 

development program 

From it you will receive many future “dividends” in the 

form of new equipment developments, improved technology 

and additional savings through increased operating 

economy. Make it a habit always to call your 

BS&B man first! 
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Texas Gas Transmission Corp. delivers 
GAS to American Louisiana Pipeline Co. 


At Texas Gas Transmission Corpora- 
tion’s measurement station near 
Slaughters, Kentucky, need for attend- 
ing personnel is eliminated by use of 
American® Telemetering equipment, 
Remote-Set Flow Controllers, Pressure 
and Differential Transmitters, Reli- 
ance Motor Valves and American- 
Westcott Orifice Meters. 

Personnel at the compressor station 
office, located one-half mile from the 
measurement station, dispatch gas to 
the American Louisiana Pipeline Com- 
pany entirely by remote control from 
Telemetering data. 

The station is supplied from two 
parallel 26-inch lines and consists of 
six 8-inch orifice meter runs between 
two 26-inch headers. Optimum operat- 
ing range of the station is 10,000 Mcf 
per day to 150,000 Mcf per day, with 
a maximum of 480,000 Mcf per day at 
800 psig, should it be required. 

This model station is another ex- 

ample of American’s precision made, 
dependable equipment for gas meas- 
urement, regulation and control from 
well-head to burner-tip. 
For measurement engineering assist- 
ance in your remote control and meas- 
urement problems, consult your Ameri- 
can Meter representative. 


os 


Six Reliance Type 
CBVA Motor Vaives, 
equipped with valve 
positioners, control 
flow — are operated 
by American Series Z 


A-88 Remote-Set Flow ~ Pa 


Controllers. 


Two-way switches and 
American Recording 
Differential and Pres- 
sure Receivers, in 
compressor station 
office one-half mile 
away, enable remote 
setting of flow con- 
trollers by station 
personnel. 
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Six 8-inch orifice 
meter runs, equipped 
with American- 
Westcott Orifice 
Meters, accurately 
measure flows of 
10,000 Mcf to 150,000 
Mcf per day. 


() GENERAL SALES OFFICE: Philadelphia 16, Pennsylvania - Albany 
Wi E RICAN Alhambra - Atlanta - Baltimore - Birmingham - Boston 
Chicago - Dallas - Denver - Erie - Houston - Kansas City 


Los Angeles - Minneapolis - New York + Omaha 

METE HR (e2t).) 87. 8. ® 4 Pittsburgh - San Francisco - Seattle - Tulsa - Wynnewood 

INCORPORATED (ESTABLISHED 1836 IN CANADA Canadian Meter Company, Ltd., Milton, Ontario 
Calgary - Edmonton - Regina 


SUPPLIERS TO THE GAS INDUST t lroncase, Tinned Steelcase, Aluminumcase and Welded Steelcase Meters + American-Westcott Orifice Meters + instruments + Reliance Regulators * Apparatus + Valves 
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THE CONFERENCE TABLE 


Social Insecurity 


The Dallas, Texas, District Congressman has more faith 
in his constituents than any politician we know. Bruce 
Alger has several times sounded the single or joined in a 
double “no” of the loyal opposition to popular measures. 
He decides on principle — not vote-catching qualities — 
and we're watching fascinatedly to see how long he'll last. 

Congressman Alger was one of two to vote against 
the 7 percent increase in Social Security benefit payments. 
He explained his grounds for dissent in his Washington 
report: 

1. The Advisory Committee, set up two years ago to 
study and suggest changes to social security, won't report 
until later this year. 

2. Even after tax increase the payments will be more 
than taxes. It is not pay-as-we-go; and is actuarially unsound. 

3. The $22 billion fund has all been spent, only federal 
IOU’s remain. 

4. The deficit of payment to the 12 million present 
retirees is $65 billion. What will it be for the additional 
75 million now paying in anticipating future benefit 
payments? 

5. Payment is compulsory; yet you may never get it 
back. 

Further, the Congressman stated: “Should Congressmen 
be afraid to speak out and oppose the politically popular 
measures? Of course not. If we want a social security pro- 
gram why don’t we face up to the costs and make it 
pay-as-we-go. Why don’t insurance and business men tell 
the people the facts of life and make the program actuarially 
sound? We're all of us for providing for our futures.” 

You might say the Union Welfare Fund Administrators 
now in trouble have followed the Social Security procedure: 
Spend the money and get more where that came from. 


I often quote myself. It adds spice to my conversation... 
G. B. Shaw 


“" ‘yt: 


Early offshore drilling is the theme of this mural at Security Engi- 
neering Division, Dresser Industries, Dallas, Texas. The scene includes 
distant California mountains, derricks on piers, and Texas sage brush 
and cacti. The composite mural is appropriate for manufacturers of 
drilling bits. Photo was supplied by Interiors by Cecille, Dallas. 
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Unbelievable Future 


In W. M. Kiplinger's book, “Boom and Inflation Ahead,” 
(Published by Simon and Schuster, Inc., 630 Fifth Avenue, 
New York 20, New York) the concluding chapter is headed 
“The Future Is Always Unbelievable.” After reading this 
description of up to 25 years ahead, the future does sound 
fantastic, but we can believe what the man says and we 
still think the future is unbelievable. We go along with: 

40 million 20-30 year olds. 

77 million people by 1980. 

$1000 gross national product 

50% inflation in 25 years. 

45.6% with incomes over $7500 in 1980. 
2,500,000 new houses in 1980. 


Mr. Kiplinger and his staff give excellent advice on what 
to do about it. He has built a good reputation on knowing 


If you are an average American motorist, driving your 
car 10,000 miles a year, your personal transportation bill 
will come to $1078 in 1958, an American Automobile Asso- 


ciation survey finds. Biggest item $565 is depreciation 


Write for Supervisory Aid 


American Management Association is putting out a 
Supervisory Management Newsletter with suggestions on 
training from various companies. These issues are available 
to our readers without charge. Inquiries should be directed 
to Management Editor and should state the writer wishes 
to be put on the list to receive AMA’s Supervisory 
Management Newsletter. 


National Review reports that the United States has the 
highest per capita debt of any nation $1591. Great 
Britain is close behind with $1496. All other nations have 
debts far under these figures. 


Here's a Chance to Check Up 
On Your Knowledge of English 


Here’s a quick vocabulary test to determine just how 
keen your knowledge of English is. Choose the right word 
for the definition and score yourself as follows, allowing 10 
points for each correct answer: 90 or better 
the Mother Tongue. 80 language 
isn’t your strong point, work on it. 60 or less buy a dic 
tionary and get the dictionary habit 


you know 
better brush up. 70 


A young deer fawn faun 

To refer indirectly allude elude 
Native indigent indigenous 
Wealthy corpulent opulent 
To influence affect effect 
Where bees are kept apiary 
Express disapproval deprecate depreciate 
An obstruction pediment impediment 
Capable of being forgiven venial venal 
Innocent ingenious 


aviary 


SCLONAMS WHE 
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ingenuous 


Turn to Page A-17 for Answers 
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14 Price-Fixing Charges Dropped 

A Federal Court decision delivered in South Bend, Indi- 
ana, dismissing price-fixing conspiracy indictments against 
14 major oil companies, may serve as a pattern case in the 
appeal of 29 companies against similar charges brought 
before a court in Alexandria, Virginia. The indictments 
were dismissed on the ground that they were returned by 
an illegally-drawn grand jury. Charges rose from a Federal 
antitrust investigation in Chicago concerning gasoline prices 
in the South Bend-Mishawaka, Illinois, area 


Steel Prices Up 2.75% 


Armco Steel Corporation initiated a chain reaction among 
steel manufacturers in early August which elevated prices 
on most rolled and tubular products. Armco put its new 
prices into effect July 28, with increases on a dozen prod- 
ucts averaging 2.75 percent. Other mills announced similar 
price rises. One U. S. government economist said that a 2.75 
percent increase by all steel manufacturers would mean 
about $200,000,000 to direct buyers. 


Benedum Marks 89th Birthday 


M. L. (Mike) Benedum, native of Bridgeport, West 
Virginia, whose wildcatting made him millions, quietly ob- 
served his 89th birthday in Pittsburgh, Pennsylvania, July 
17. Benedum, who still keeps office hours, formed the Bene- 
dum-Trees companies, which include Plymouth Oil, Hia- 
watha Oil & Gas, Republic Oil Refining, and Penn-Ohio 
Gas companies. 


Foreign IPE Attendance to Triple 

International Petroleum Exposition in Tulsa next May is 
expecting attendance from foreign countries to triple that of 
the 1953 show. At that time, oil men from 38 countries at- 
tended. To rally the increased international attendance, IPE 
President W. K. Warren and Governor Gary of Oklahoma 
are extending personal invitations to ambassadors of 51 
nations and to their chiefs of state. Members of the Nomads 
will assist in registering the foreign delegates and providing 
them with information 


Crescent, Norbute Approve Merger 

Merger of Crescent Petroleum Corporation and Norbute 
Corporation has been approved by stockholders of both com- 
panies. Terms provide that 20 shares of $25 par voting 5 
percent convertible preferred stock and 5 shares of Crescent 
common will be exchanged for each 100 shares of Norbute 
common stock. Crescent is a natural gas and crude pro- 
ducer in U. S. and Canada; Norbute manufacturers indus- 
trial, laboratory and electronic equipment and is also en- 
gaged in mineral exploration and development in the U. S. 
and Mexico. 


Imports Increase in August 

Crude oil imports into the U. S. have been below the 
recommended level for the ninth consecutive month, re- 
ports Captain Matthew Carson, administrator of the Volun- 
tary Oil Imports Program. Carson has pointed out that the 
June total was 932,200 bbl daily — about 1900 bbl under 
the national allocation for that month. He stated that “It is 
also significant to note that they are 20.2 percent below 
June 1957 national levels, 28.8 percent below in District V 
(West Coast), and 17.6 percent below in Districts | 
through IV.” 

Announced at the same time, however, was a report by 
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the API which counts a daily imports rise of 359,000 during 
the week ended August 1. Bulk of the increase was posted 
on the West Coast, where some 418,000 bbl were imported 
daily — up 349,000 bbl from the 69,000 bbl daily total of 
the previous week. 


Another Tempest at Teapot Dome? 

The Navy has selected Intex Oil Company of Bakersfield, 
California, to drill and operate wells on the Teapot Dome 
Naval oil reserve. Navy will pay costs of operation plus 
either a flat fee of $500 per month or 6 percent of the net 
profits, depending on which is greater. Intex was picked 
from 31 bidders whose offers ranged from 1 to 33 percent 
of the profit. Low bidder, Colorado Hydrocarbon Company 
of Boulder, Colorado, has called for an investigation con- 
cerning the contract award. Intex officials say they welcome 
such a probe, and admit, “We were surprised to get the 
contract.” 


Octane Ratings at New High 

Gasoline producers of the U. S. still are increasing the 
octane ratings of their fuels, reports the Bureau of Mines 
in its latest semi-annual survey. Results of analyses of 6790 
samples collected in all parts of the nation show the average 
regular-price gasoline had a Research octane rating of 90; 
premium fuels, 98; and super grades, 101.1. Corresponding 
ratings last summer were 89.8, 97.6, and 100.9. There was 
a spread in different areas ranging from a low for regular 
gasoline of 82.8 to a high in the super grade of 102.1 


Russia Becoming Big Oil Exporter 

In 1957 the Soviet Union and Romania exported nearly 
50,000,000 bbl of oil to the Free World, news reports indi- 
cate. Russian production has increased about 15 percent 
annually since the end of World War II compared with less 
than 8 percent for non-Communist countries. During the 
last three years, a report states, production increase has 
been about 18 percent. Annual crude oil production is now 
estimated at 721,000,000 bbl, fourth in ratings behind the 
U. S., Venezuela and Saudi Arabia. Predictions are that 
Russia will surpass Saudi Arabia this year 


Oil Industry Not at Peak 

The petroleum industry, on the eve of its 100th anniver- 
sary, has not yet reached its greatest area of growth, says 
Robert L. Wood, chairman of the executive committee of 
IPAA. He predicts that the domestic industry will be able 
to meet future demands, and that its future possibilities 
are unlimited. To keep abreast of expected demand and 
provide a cushion of reserve oil-producing capacity, the 
industry should drill about 700,000 new wells in the next 
10 years. Drilling on this scale would require expenditures 
of about $75,000,000, Wood estimated. 


Sooner Maximum Output Near 

Oklahoma is nearing its maximum efficient production 
rate, reports Massena B. Murray, director of the state con- 
servation department, in a recent report to the allowable- 
setting OCC. He indicated to the conservation commission 
that Oklahoma cannot produce a great deal more oil each 
day unless it wants to endanger ultimate recovery and that 
“The amount of oil which the state can produce without 
waste has been decreasing daily until the current MER is 
something under 600,000 bbl a day.” Purchaser nominations 
for Oklahoma oil in August totalled 558,400 bbl per day. 
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dust and liquid removal 


from gas flow 











LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid particles are directed to either 
side and down into reservoir (1). Lighter solid particies carried by ges stream 
@re seperated on surfaces of contactor (8) which are kept wet and clean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proof 
_ gear motor (C). Mist Extractor (D) removes any remaining liquid particles 
| from gas streom prior to outlet (3). 
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@ LOOK AT THIS TEST The test at the left indi 
cates the superiority of Peerless Scrubosphere 
over conventional oil bath dust scrubbers. The 
SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re 
movable self cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 180 











: PEERLESS 335 ae, 
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| a : MANUFACTURING ~ Li & 
‘These photographs were made of microscope slides ~ (te 
introduced downstream of the Scrubosphere and co. oy 4 
conventional vertical oi! bath cleaner under the same , 
operating conditions. Plates 1 and 2 show the com- P.O. Box 1316 Dallas, Texas o V3 + 
parative amounts of iron oxide not removed with the fa * 

- @mounts introduced being identical. Plates 3 ond 4 Representatives in All Principal Cities ° . 

__ indicate comparative oil loss with vapor rate through 

- thes being the same. 

fer™ “OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE” 
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Depletion Cut Defeated 

Two attempts to cut the 27% percent depletion allow- 
ance were soundly defeated in the Senate in mid-August. 
Both were in the form of amendments to a catch-all excise 
tax revision bill, and were introduced by Senators John 
Williams (Delaware) and William E. Proxmire (Wiscon- 
sin). One amendment would have cut the allowance to 15 
percent; another would have provided a graduated reduction. 


El Paso-PNW Merger Hearing Set 

Federal Power Commission has scheduled hearings on 
the proposed merger of the El Paso Natural Gas Company 
with Pacific Northwest Pipeline Corporation. Acquisition 
of PNW has been before the Commission since August 1957. 
Justice Department has on file a suit objecting to El Paso 
acquiring Pacific stock. Paul Kayser, president of both El 
Paso and Pacific Northwest, has pointed out that the merger 
would help natural gas development throughout the inter- 
mountain area. 


Oil Big Atom User 

Seventy-four oil, petrochemical and allied companies are 
using radioactive isotopes as an everyday part of their 
business. Of 31 company-owned radiation centers, seven 
are owned by oil companies. In the oil industry, said to be 
the most diversified user, radio-isotopes are used for gaging 
thickness, for wear studies, leak detection, and research to 
improve refinery processes. 


Pan Am, Argentine Sign Pact 

Pan American International Oil Company has signed a 
15-year contract with YPF, official Argentine oil company, 
whereby Pan Am will receive $1.60 a barrel, after taxes 
for all Argentina oil delivered to storage facilities. Contract 
requires the U. S. company to develop the South American 
country’s reserves to the fullest extent and as rapidly as 
possible. Fifty wells are scheduled for the coming 12 


months, and a 40-mile pipeline is planned. Pan Am hopes to 
develop a rate of delivery of about 30,000 bb! a day within 
24 months. YPF has agreed to pay about 60 percent in 
U. S. dollars. 


Tankers, Anybody? 

U. S. Maritime Commission reports that 187 new vessels 
were added to world tanker fleets last year. Only 8 were 
delivered from U. S. shipyards, but all went to privately 
owned fleets within this country. Liberia added 55 ships to 
the world’s number — including three of more than 85,000 
tons. U. S. tankers were all between 17,000 and 40,000 
tons. Norway added 37 tankers and the United Kingdom, 
28. Current tanker activity has been light, with the U. S. 
market centered around Military Sea Transportation Service 
requirements. 


Pipelines Challenge Appeal 

Service, Tidal and Arapahoe pipeline companies have 
filed briefs challenging the Justice Department’s appeal from 
a federal district court edict upholding their dividend pay- 
ment practices. The government lost on all counts last 
spring and appealed the case August 23 to both District of 
Columbia court and to Supreme Court. At issue is whether 
or not the companies can pay 7 percent dividends to oil 
company owners, who are also their principal shippers, on 
the company’s valuation rather than its original investment. 


U.S.-Venezuela Travel Increases 

Passenger air travel between the U.S. and Venezuela 
increased 15 percent during the first three months, accord- 
ing to an air traffic analysis released by LAV, the Vene- 
zuelan airline. During the first three months of 1958 a total 
of 20,749 passengers flew between the two countries com- 
pared to 17,980 passengers in the same period in 1957. 
U.S.-Venezuelan traffic accounted for 40 percent of all air 
travel between U.S. and South America. 


Two New Editors Appointed by The Petroleum Engineer 


J. E. “Hank” Kastrop, former editor for The Drilling and 
Producing Edition of The Petroleum Engineer for the past 
34% years, was recently appointed editorial director for The 
Petroleum Engineer Publishing Company. He is succeeded 
by Jack W. Williamson, former Continental Oil Company 
engineer, assistant production superintendent, petroleum 
consultant and independent operator of Dallas, Texas. Both 
appointments, according to Joe B. Woods, president, were 
made to expand the scope and activities of the editorial 
department, and to permit Frank H. Love, who formerly 
served as editorial director, to devote full time as editor of 
rhe Pipeline Engineer, one of the specialized editions. 

Kastrop is a petroleum engineer graduate of The Univer- 
sity of Texas (1941) and worked as a roustabout, junior 
field engineer, production engineer and drilling engineer 
for Humble Oil & Refining Company in West Texas and 
South Louisiana. After four years in the U. S. Naval service 
during World War II, he joined The Gulf Publishing Com- 
pany at Houston, Texas. He was an engineering editor on 
the former Oil Weekly and after nine years as a petroleum 
engineering editor, he left World Oil in 1955 as production 
editor to join The Petroleum Engineer as editor of The 
Drilling and Producing Edition. 

Williamson is also a graduate petroleum engineer. He 
received his BS degree from The University of Oklahoma 
(1942) and worked as an engineer in the aircraft industry 
prior to serving with the U. S. Army Engineer Corps during 
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J. E. Hank" Kastrop 


Jack W. Williamson 


World War II constructing pipelines and gasoline storage 
terminals in the Pacific. He joined Continental in 1946 and 
worked up from roustabout, field engineer (he helped set 
up Conoco’s North Cowden office north of Odessa, Texas) 
to production engineer in the company’s Fort Worth, Texas, 
regional office. From 1953 until 1955 he was assistant pro- 
duction superintendent for Woodson Oil Company at its 
Breckenridge, Texas, office. He later became president of a 
wire line service company at Abilene. Prior to joining The 
Petroleum Engineer, he did petroleum engineering consult- 
ing work, and for the past year was an independent operator. 
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Good Wells Make Good News 


A Monthly Report of Successful Well Treatments 


September, 1958 


Acidizing, as well as fracturing, should be considered when planning a stimulation treat- 
ment. Acidizing may actually be the most profitable treatment for your well. Here are 
four recent examples of successful acidizing jobs by Dowell. 


® Crane County, West Texas. (New Oil Well) This well was completed in the 
Silurian-Montoya dolomitic limestone (5110 to 5114 feet). It swabbed only 3 barrels 
of oil and then went dry. Operator ordered 500 gallons BDA* (Breakdown Acid) to 
prepare well for fracturing. After treatment with BDA, well came in 110 bopd flow- 


ing—twithout fracturing. 


® Southeastern Saskatchewan, Canada. (Old Oil Well) This was completed 
in July 1957 in the Charles. Casing was perforated in four intervals between 4476 
and 4510 feet. After initial acidizing, production rose to about 60 bopd but gradu- 
ally decreased to 22 bopd. Dowell was called to treat the well with the retarded 
acid-action fluid used in Acid Petrofrac*. 5000 gallons fluid and 80 ball sealers were 
used. Treatment was down casing at 8 bpm. 20 ball sealers were injected after each 
of the first four 1000-gallon batches of fluid. Four days after treatment, the well was 
pumping 55 bopd. The producer figured that the treatment cost of $3295 paid out 
in only 35 days. 


® DeSoto Parish, North Louisiana. (New Gas Well) Completed through perfo- 
rations (6340 to 6350 feet) in the Pettit limestone, this well made a show, but no 
production. Dowell was called to acidize. First, 2000 gallons of acid containing 
demulsifying agent was used. Then 6000 gallons Dowell X Acid was pumped into 
well at 5.8 bpm, and displaced from tubing with water. After clean-up well poten- 
tialed 52 mmcfd open flow. 


® Russell County, Kansas. (New Oil Well) This well was completed in the Kansas 
City limestone but produced less than 3 bopd. The producer ordered a treatment of 
3000 gallons Retarded Acid spearheaded by 250 gallons BDA (Breakdown Acid). 
After clean-up following treatment, well tested nearly 2000 bopd. 


Your zone pay may be a relatively insoluble sand or a fast-reacting limestone. In any case, 
acid may be your best buy. Let your Dowell engineer help you “tailor” an acid treatment 
for your well. In some cases the acid may be used to remove mud blocks. In others, it 
may increase the drainage area of the well or improve fracturing results. For service, call 
any of the 165 Dowell service points and offices. In Canada, contact Dowell of Canada, 
Ltd.; in Venezuela, contact United Oilwell Service. Or write Dowell, Tulsa 1, Oklahoma. 


*Dowell Trademark 


Services for the oil industry <> 


A SERVICE DIVISION OF THE DOW CHEMICAL COMPANY 
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KOEHRING® °4-YARD 305 HOE 


It's heavy-duty ... with a big 
“plus” in extra work capacity 


There are several good reasons why you should 
look into this Koehring heavy-duty 44-yard hoe. 
For one thing, you get exceptionally wide work 
range on cross-country trenching, or slush pits, 
footings and other below-grade excavations. As 
a pipeline machine on tractor-type crawlers (op- 
tional) it digs 19 feet-9!2 in. below grade. Long 
reach puts spoil bank well back beyond edge of 
cut — or gives up to 12 foot-10 in. clearance 
height (at beginning of dump) to load trucks. +4- 
yard dipper cuts 40 inches wide over sidecutters. 


Antifriction power-flow on dig, hoist, swing and 
travel assures smooth, dependable operation under 
maximum loads. Main-drum power clutches re- 
quire only | 10th the lever-pull of comparable- 
size manual clutches — yet retain accurate “feel 

of load. Maintenance on the heavy-duty 305 is 
simplified, too, because there are only 2 main 
shafts in the upper machinery. Each assembly is 
an independent unit with fully-enclosed gears, and 
splined shafts rotating on antifriction bearings. 


You get more work done with every 305 attach- 
ment: 44-yard hoe, shovel, 34 to l-yard clamshell, 
dragline, 15-ton crane. Call Koehring distributor. 


KOEHRING 


DIVISION OF KOEHRING COMPANY 


MILWAUKEE on WISCONSIN 


Koehring excavators, cranes also manufactured in: 
CANADA e ENGLAND e SPAIN e JAPAN 
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Chemical Reaction 


“If man is really the mere inevitable culmination of an 
improbable chemical reaction, then the fact that he has been 
able to trace himself back to it is indeed remarkable. The 
idea that a chemical can understand its own nature is actu- 
ally staggering.” Joseph Wood Krutch. 


Management Looks to Engineers 


Faced with the prospect of an ever larger organization, 
business today realizes as it never did before the need for 
adequate development of men for management. 

This was the message brought to Texas American Insti- 
tute of Electrical Engineers sections by John Gammell, 
manager of the Graduate Training Department, Allis- 
Chalmers Manufacturing Company, Industries Group. 

Engineers are one of the major groups from which in- 
dustry draws men for management, Gammell said, because 
right from the start of their careers most engineers have 
some managerial responsibility. Today about 40 percent of 
all industrial executives are engineers and about 34 per- 
cent of all engineers rise to positions with high executive 
responsibilities. 

The possibility of this trend continuing is quite apparent 
as the problems of management become increasingly tech- 
nical in nature, he declared. At one time financiers were the 
most influential group in industry because obtaining capi- 
tal was a major problem. Lawyers took the lead after the 
turn of the century as anti-trust laws created legal problems. 

“The group that’s now between 20 and 40 — the source 
for executives —- 25 years from now is a small group from 
the birth barren 30’s and smaller population 20’s. They will 
have the problem of managing “things” to produce far more 
per capita than ever before. These young men now starting 
on their careers are going to be mighty busy and important 
people. We must train them well and broadly. They must 
lead well in order that others may follow well,” the speaker 
said. 


Research High and Wide 


We are always fascinated by what the researchers go 
after, and remarks of M. J. Rathbone, president of Jersey 
Standard, to the annual stockholders meeting gave some 
interesting projects of the people who search for new uses 
of petroleum. He said: 

“We are hopeful that work now in progress will help 
convince many customers that they can conveniently and 
economically cool and heat their homes with oil on a year- 
round basis. Research is going forward on methods of using 
oil to melt snow at large installations such as airports and 
parking lots, to kill fungus on banana plants, to protect 
orchards from frost, to control evaporation from water res- 
ervoirs, to improve methods of irrigation, and to use asphalt 
as a structural building material. 

“Some of these and many other ideas may come to dead 
ends, but some are just as likely to develop into profitable 
operations for the future. We think our ‘Committee on New 
Uses for Petroleum’ is one of our most important activities.” 
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Capital Expansion Survey 


Recently Walter Kidde Constructors surveyed presi- 
dents of the 500 largest industrial corporations as compiled 
by Fortune Magazine, in order to arrive at the capital spend- 
ing in 1958-59 if Congress legislated a five-year write-off. 
The results in brief showed that the five-year write-off 
would have little influence at this time. However, there was 
interest in modifying present write-off provisions perma- 
nently to permit more rapid amortization. 

Outstanding point revealed was that although the survey 
showed lower capital spending planned in 1959 than in 
1958, two industries, petroleum and food, indicated con- 
tinued spending at 1958 levels. In fact, according to the fig- 
ures, capital expenditures would rise slightly in 1959 ac- 
cording to the 14 oil companies that replied. 


U. S. Atomic Policy 


At the 12th annual American Assembly held at Colum- 
bia University, New York, last December, the subject was 
“Atoms for Power.” Complete coverage, including back- 
ground papers and panel discussions are published by the 
University and single copies are available without charge 
by writing to the University. 

The American Assembly is a program of conferences of 
leaders in business, government, professions, labor, etc. The 
meetings develop recommendations on issues of national 
concern. Two trustees are from the petroleum industry 
W. Alton Jones, Cities Service, and Leonard F. McCollum, 
Continental Oil. 

“Atoms for Power” collects the history and influence and 
some economics of atomic energy. It is good background 
book although what we consider the most important phase 
—use of nuclear energy in research — is dismissed with 
one paragraph and that concerns power generation. It is our 
understanding that the petroleum industry more than any 
other has used atomic energy in research. 


He that was only taught by himself had a fool for his 
master... Ben Jonson 


ANSWERS TO QUESTIONS ON PAGE A-ll1 
Definitions based on the Thorndyke-Barnhart Compre 
hensive Desk Dictionary. 
1. Fawn —a young deer less than one year old. 
Faun —a minor Roman rural deity with the body of 
a man, but horns, tail, and hind legs of a goat. 
Allude — to refer indirectly. 
Elude —to avoid or escape from by quickness or 
cunning. 
Indigent poor, needy. 
Indigenous native. 
Corpulent — fat, fleshy, stout, obese 
Opulent wealthy, rich. 
Affect influence, produce a change in. 
Effect to bring about, to cause to happen 
Apiary place where bees are kept. 
Aviary a large cage for keeping many birds 
Deprecate — to feel and express disapproval. 
Depreciate — to lessen in value. 
Pediment — a low pitched gable on the front of some 
buildings in the Grecian style of architecture. 
Impediment — anything that impedes or obstructs 
Venial — that may be forgiven. 
Venal — that can readily be bribed. 
Ingenious — clever, resourceful, inventive 
Ingenuous — artless, innocent, naive. 
































Incorporated in Dallas as Wyatt Metal Works 


Merger with Dallas Boiler Works; name changed to 
Wyatt Metal & Boiler Works 


Houston plant, now Wyatt's largest, put in operation 


Wyatt's Plastics, Inc. Plants in Houston and Wallis 
(Wholly owned subsidiary) 


Wyatt de Mexico S.A. C.V. became an affiliate 


¢) Existing facilities bought in Corpus Christi 


WYATT METAL & BOILER WORKS, INC. 


SALES OFFICES 


HOUSTON * DALLAS * TULSA * PITTSBURGH * PHILADELPHIA 
NEW YORK * CORPUS CHRISTI * LOS ANGELES * MEXICO CITY 


MANUFACTURERS AND ERECTORS SINCE 1913 
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How Blaw-Knox provides a complete service 
for every phase of petroleum processing 


Backed by extensive engineering 
and construction experience in 
all phases of the petroleum 
industry, Blaw-Knox provides 
an integrated program for 
projects of varying size and scope. 
Design and development facilities 
include: Plant site surveys - 
Process engineering + Equipment 
procurement + Cost control 
reports » Complete construction « 
Initial operation 
We shall be glad to explore any 
processing problem, new plant 
plans or modernization program 


that you are considering. 
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The world’s first Unifining unit, built 
by Blaw-Knox, improves distillate feed 
stocks and boosts quality in the product 
finishing segment of the industry. 
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Alkylation—vusing sulfuric acid or hy- 
drofluoric acid is one of the many 
modern intermediate processes 
supplied by Blaw-Knox. 


Decarbonizing unit, an exclusive Blaw- 
Knox developinent for increasing coking 
efficiency, lowering costs and improving 
basic processing procedures. 














This shale retorting plant demonstrates 
Blaw-Knox leadership in developing fu- 
ture oil sources as well as improving 
today's processing techniques. 


Pie 
Chemical Plants Division with headquarters 
in Pittsburgh. Branch offices in New York, 
Chicago, Haddon Heights, N. J., Birmingham, 
Washington, D. C., San Francisco. 


_ 


<Buawanax 


for plants of distinction . . . 
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IS IN PERFORMANCE. AND 
DISTRIBUTORS IT IS IN PERFORMANCE 
W. L. SOMNER COMPANY THAT GASOS HAVE WON 


Shreveport, Louisiana 


Odessa, Texas THEIR PLACE AS THE NO.1 


Tinsley, Mississippi 
ees CHOICE OF PIPELINE MEN 
THE WORLD OVER 

——aa 








POWER PUMPS, INC. 
Long Beach, California 





& 
PEDDLERS, INC. 
Houston, Texas 


J 
PUMP ENGINEERING CO. 
Wichita Falls, Texas 


LUFKIN FOUNDRY and ai aks" ala ~< 


MACHINE CO. 7 —— 
Casper, Wyoming = le Bd 
© - Pee . = - “ 7 — _ 
HAGUE EQUIPMENT CO., INC. : % ‘ 
Evansville, Indiana 





LUFKIN MACHINE CO. LTD. 
Edmonton, Alberta 


eps By 


FOR FULL INFORMATION 
on Gaso Pumps, write 
for copy of our 

latest catalog 


GASO PUMPS 


for every oil industry need 








GASO PUMP & BURNER MFG. CO 
TULSA, OKLAHOMA 


Export office 149 BROADWAY, N.Y 








The W-K-M ASA Gate Valve 
can be overhauled 
“‘on-the-line”’ 


W-K-M designed this valve to save 

you time and money. W-K-M valves give 
you longer service between overhauls, and 
when overhaul is necessary, you can do 
the job while the valve is on-the-line. This 
one feature saves users of W-K-M valves 
thousands of dollars each year. 
Other features include: Full bore 
through-conduit; exclusive gate centraliz- 
ing mechanism; freedom from destructive 
turbulence; no-surge operation; free pas- 
sage for pigs or scrapers. 


WRITE FOR CATALOG 300 





W-K-M’s Cuative Engineering 


sets the standards for pipeline 
valves around the world 


From 2-inch to 34-inch, W-K-M’s ASA gate valves have 
earned the commendation of pipeliners from California to Iran, 
from Peru to Canada 

And why not? 

No other pipeline valves are so carefully engineered to meet 
the practical requirements of pipeline service. No other valves will 
give you the same performance, the same long life, the same long 
range economy. No other valves can be so easily or quickly over- 
hauled “on-the-line.”’ 

For complete dependability, specify W-K-M when you 
requisition valves 
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REACTORS 


Catalytic Reforming Unit for 
PHILLIPS PETROLEUM COMPANY 
Kansas City Refinery 


SPECIFICATIONS: 


CONSTRUCTION: A301 Grade B Firebox 

SIZE: 5-ft. 6-in. diameter by 30-ft. high 

DESIGN PRESSURE: 700 pounds per square inch 
DESIGN METAL TEMP: 985° F 

PLATE THICKNESS: 3 1%-in. shell 

CATALYST USED: Metallic platinum, finely dispersed 
CONTROL: Temp. & Pressure: Very CRITICAL 
PRODUCT IN: Low Octane gasoline 

PRODUCT OUT: High Octane gasoline 


FABRICATING CONTROLS USED 


i STRESS RELIEVED wv" RADIOGRAPHED 
i API-ASME CODE 


DESIGNER: Procon, Incorporated 
FABRICATOR: Chicago Bridge & lron Company 


Where there’s refining . . . there’s CB&I and for 
good reason. Increasingly complex refining opera- 
tions demand the exacting attention to structural 
detail made possible by the advanced metallurgical 
control techniques employed by CB&I through every 
phase of construction. This craftsmanship in steel is 
the reason why CB&I-built structures have become 
first choice for efficiency and long service, wherever 
refinery products are stored and processed. 

Write our nearest office for the CB&I bulletin; 
Special Plate Structures. 


Chicago Bridge & Iron Company 


Atlanta * Birmingham * Boston * Chicago ® Cleveland * Detroit * Houston * Kansas City (Mo.) 


New Orleans © New York © Philadelphia © Pittsburgh © Salt Loke City 
San Francisco © Seattle © South Pasadena © Tulsa 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY, 
GREENVILLE, PA. and ot NEW CASTLE, DELAWARE 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
REPRESENTATIVES AND LICENSEES: 


Australia, Cube, England, France, Germany, Italy, Japan, Netherlands, Scotland 


SUBSIDIARIES: 


Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Lid., Caracas; 
Chicago Bridge Limited, London; Sociedade Chibridge de Construcoes Ltdo,, Rio de Janeiro 
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TRETOLITE PRODUCTS are peing 
PROVED BY TEST...not by TALK! / 


Tretolite offers you: 


@ Products of unsurpassed quality, performance-proved by 
daily use everywhere—every time! 








e Demulsifiers ¢ Desalters ¢ Corrosion Inhibitors 
e Paraffin Removers ¢ Scale Preventives ¢ Water De-Oilers 
¢ Water Flood Additives ¢ Metal Deactivators ¢ Asphalt Additives 


@ World-wide facilities and services —available whenever 


eS ee Every Tretolite Product is laboratory tested 


ASK THE MAN 
z i f i ko IN THE RED CAR 


Whatever the problem or the 


product, your Tretolite Engi- , . Z 
neering Department is always ’ ; jai 7 ’ 
ready to assist you. -, ry 
— _ 
ii" 


369 Marshal! Avenue, Saint Louis 19, Missouri ; re Py : 
| ...and Held approved 


DIVISIONS OF PETROLITE CORPORATION 











5515 Telegraph Road, Los Angeles 22, California 
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H & L Patent Nos. 2568075 - 2669153 


1540 SOUTH GREENWOOD AVE. 
MONTEBELLO, CALIFORNIA 











i ig a te ee tn De tte Deities 


YOUR 
WRITING 
CAN 

GET 


Jo Chamberlin 


MORE AND MORE BUSINESS decisions are being made 
on the basis of a memorandum, a written presentation or 
report. This is an inescapable part of growth. 

Expansion of companies, sales territories and product 
lines has made the former practice of presenting ideas 
across a desk impractical. Continued growth of business is 
likely to make the written word even more essential as a 
time-saving and useful instrument for advancing projects 
within an organization. 

This kind of writing is not easy, even with practice. But 
there are ways of making it easier for both writer and reader. 
The steps include: 
> Put idea in one sentence. 
> Organize your thoughts. 
> Keep it simple. 
> Cut and condense. 
> Ask criticism warily. 
> Get eye appeal. 

No executive should feel inferior because he can’t sit 
down and dictate a clear, complete memo at one sitting. Ex- 
perienced business writers go over their copy repeatedly. The 
simpler it reads the more time it takes. They spend hours 
doing what has been described as the only way to improve 
one’s writing: Applying the seat of the pants to the seat of 
a chair. 


Put Idea in a Sentence 


Assuming that you've done the requisite fact finding and 
legwork, write down the essence, the gist, idea, or theme of 
what you are going to say. The sentence doesn’t have to be 
fancy, catch or brilliant. It can be as simple as: How this 
company can make more money with fewer vice presidents. 


Organize Your Thoughts 


It is a good idea to think of your memo as being what 
you would say to your business associates, if you were talk- 
ing across a desk. You might say, in effect, “This is what | 
propose we do, why we should do it, what it will cost, and 
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ACTION 


These seven steps will 
assure better results from 
your reports and memos 


how we can get things rolling.” There you have a logical 
organization of thought. 

In Nation's Business for June, 1957, there was an article 
entitled “How to Simplify a Problem.” Any problem was 
broken down into six steps: 1, identify the problem, 2, gather 
data, 3, list possible solutions, 4, test possible solutions, 5, 
select the best solution, and, 6, put the solution into action. 

This pattern will serve for many memos or reports. 

This is the place to consider what you can and can’t say. 
There are inherent or built-in limitations on what any execu- 
tive can say, even for internal consumption. 

It is obviously unwise to go out on a limb unnecessarily 
or try to forecast the future. But many business memos are 
unduly cautious in places where they don’t need to be. 

Often an executive says, “We can't say that. It’s against 
company policy.” I always suggest that we check to make 
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sure. Sometimes the policy does prevent us from saying 
something, but occasionally the policy in question turns out 
to cover something else. Or, a phone call may develop that 
the officer who formulated the policy has changed his think- 
ing, or the company has done so. 

There are ways to say what you think, and still leave a 
door open for any future re-examination if that becomes 
necessary. As a rule, let the facts speak for you: “The evi- 
dence indicates . . .” “Statistics suggest . . .” “Research shows 
...” “Recognizing the limitations of our data, I recommend 
...” and then say what you want to say. 

There are times when it is wise to use may or might, could 
or should, but don’t overwork them. 


Make It Simple 


High-sounding language is no substitute for facts and 
ideas. Sound thought comes through on paper. Nor can you 
bridge or gloss over a contradiction of fact or conflict of 
thought with fancy language. 

Some executives also feel that being impersonal gives dig- 
nity and some kind of institutional strength to their words. 
It more often results in vagueness, even stuffiness, rather 
than dignity. Impersonality also makes it easy for a memo 
writer to fall into the trap of the lofty generality and the 
noble statement of purpose, rather than the hard fact of 
reality. 

The pronouns /, you, and we are in the spoken and 
written language to be used. All forceful writers have used 
them. from the Old Testament to Jefferson, Paine, Lincoln, 
and Churchill. 

The second person, you, will help give your words what a 
corporation president described to me as you-ability — sug- 
gesting the two-way exchange of ideas. The first person 
plural, we, certainly conveys a picture of the management 
team, regardless of any private misgivings you may have on 
the point. 

This will also help you avoid using impersonal subjects 
and verbs all the time, such as, “The corporation expects .. .” 
“Management thinking is...” “It is believed that...” 

The business executive can also use the techniques of the 
professional writer to make his work come alive. He already 
knows many of them and only needs to be reminded of the 
others. They include: 
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a. A good lead. You should have an interest-arousing first 
sentence and first paragraph. Usually, a writer uses what 
strikes him as best, or strongest. It can be a meaningful 
quote, a clear statement of the problem and proposed solu- 
tion, an anecdote or illustration which dramatizes the issue, 
a striking and simplified statistic, or a question addressed to 
the reader’s self-interest. 

You should also prepare a forceful ending since this will 
be the last impression you leave in your reader's mind. All 
the lead suggestions can also be considered for your ending. 
Select one which best serves your purpose. 


b. Quotes. In this kind of writing, you will not get much 
help from a book of quotations or dictionary. Talk to the 
people on the job. They may not fully grasp the big picture 
but they are often more articulate (or less inhibited) than 
their bosses. 

An office worker, factory employee, or freight handler 
will often say something in language more vital and mean- 
ingful than anything you can think up. He may sum up in 
10 words what you are trying to say in 100. 


¢. An anecdote or concrete illustration makes a point just 
as well in writing as in a talk. Name names, if desirable. Use 
people to illustrate situations, problems or attitudes. If you're 
talking about farmers, you'll usually do best (and keep from 
running all over the lot) if you concentrate on one farmer or 
a few. Wrap as much of your story as you can around him. 


d. Use simplified statistics, but don’t throw a solid block of 
figures at your reader. He doesn’t like to plow through them 
any more than you do. 

e. Contrast — setting the good alongside the bad, the effici- 
ent by the inefficient — is often made good use of by execu- 
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tives in their speeches. But they seldom use contrast in their 
writing, where it can do an equally impressive job. 


f. Establish credibility. The characters we never forget in 
novels, plays, and films are people who have flaws as well as 
virtues. We all recognize that both people and organizations 
have flaws. Yet some executives tell me that it weakens their 
case if they include too many negative things or liabilities, 
along with the assets and strong points. 

On the contrary, to admit frankly that your project has a 
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few weak points or that major obstacles must be overcome 
establishes credibility. Your reader is much more inclined to 
believe you, and go along with you. 

If you know opposition to your idea exists, it is usually 
best to state it, and your understanding of the reasons for it, 
and let the reader decide for himself. Don’t belittle your 
opponents, or imply self-interest. Give them the benefit of 
honorable intentions, whether they have them or not. Also 
give proper credit to those who support your idea. 


g- Vary the length of your sentences. Make some short, 
some longer. 

You will probably not be able to use all these writer's 
techniques in any one memo, but you can use those which 
are appropriate to your subject matter. 


Make Things Easy for Your Reader 


If you refer to some company policy, magazine article, or 
newspaper story, don’t expect your man to remember it or 
look it up. He’s busy, too. Quote whatever parts are perti- 
nent. He could also remember it differently than you do. 
Insert, if you want to, a phrase such as, “We all recall that 
President Rowe said on June 15” — or “The company di- 
rective on this matter dated May 15, as you know, stated . . .” 

If you don’t want to insert a long quotation or batch of 
figures in your memo, put it in an appendix. 

This accompanying documentation satisfies the suspicious 
executive who double-checks everything, and impresses the 
more casual type who will merely glance at it. 

Explain any technical or professional terminology as you 
go. No one will be insulted. 

Above all, tell you reader what you want him to do. 

When Dwight D. Eisenhower was president of Columbia 
University, I had the honor and pleasure of working with 
him on a number of matters. If possible, he liked a problem 
put to him in a memorandum, with supporting data ap- 
pended. At the end of the memo, he liked to have the possible 
solutions listed, along with the writer’s recommended solu- 
tion, who would carry it out, and what would be the first 
action steps. He then initialed the solution he approved. The 
man who wrote the memo was thus committed to carry it 
out, or help carry it out. 

Mr. Eisenhower took great pains writing and re-writing 
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important letters and public statements. He once casually 
remarked to me on style, “I don’t use many adjectives or 
adverbs.” 

Mr. Eisenhower's follow-up technique with memoranda 
is effective, but you can’t follow it precisely, if you are 
shooting up from farther down the executive ladder. Yet it 
does suggest one way of initiating action, after your memo 
or report is completed. 

It is hard to accept the fact that, after you have knocked 
yourself out on a project, your associates will not enthusi- 
astically pitch in and help you, but in my experience they 
won't. In their minds you are still carrying the ball. 

To have active support, you must be specific about how 
the reader can help get things actually started. 








Boil it down 


Cut and Condense 


A first draft is usually discouraging. The thought content 
will seem fragmentary and there will be holes to fill. The sec- 
ond draft should hang together better. The third draft will 
approach what you finally wish to say and so on 

Cutting takes time, and is exacting work, Often it is better 
to cut whole sentences, and whole paragraphs, rather than to 
reconstruct or rewrite individual sentences. Sometimes a 
strong verb will do the work of a whole sentence and elimi- 
nate many adjectives. 

Only amateur writers think that adding a lot of words 
like efficiently, promptly, thoroughly, thoughtfully add force 
to their manuscript. 

But don’t hesitate to use unorthodox, unusual, or aptly 
colorful words. 

I recall reading one business report in which a personnel 
specialist was advising his client to “develop his blue chip 
men to the limit of their capacity; make up his mind about 
his maybe men, and improve or replace his poor per 
formers.” 

We knew exactly what he meant. 

Go through your manuscript word by word and sentence 
by sentence. Ask yourself of each, “Does this contribute 
directly to the telling of the story, does it lead directly toward 
my goal?” If not, the word, phrase, or sentence comes out 
Some of your most cherished phrases or pet passages will 
fall victim to this harsh rule. 

Another way to cut a text is to read it aloud. Your ear will 
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tell you the excess words which should come out. Radio 
writers do this with their scripts. The method works especi- 
ally well with speeches. 

Make several trips through your text with a pencil. Cut a 
word here, strengthen a phrase there. You may wind up with 
a total wordage cut of only 10 to 20 percent, but this small 
cut can possibly give 100 percent more effectiveness to 
your writing job. 


Ask Criticism Warily 


Submit your memo in draft form to other executives for 
criticism with caution, providing you know your man. To 
be blunt, he may try to steal your idea, or torpedo it if he 
doesn’t like it. Most people will point out small things, such 
as misspelling, or typographical errors, but pass over main 
points of thought. However, submitting an idea in advance 
to some individuals may help obtain their support later. 
Never submit a rough or incomplete draft to anyone. Some 
people lack the imagination to visualize the end result. Sub- 
mit it in almost-final form to a few people you trust. Don’t 
expect to get many really thoughtful critiques. 

If you send your memo to someone solely for his informa- 
tion, say so. 

If you submit it to others for criticism, be sure that they 
understand whom the memo is for and what it is designed to 
do. Attach this data firmly to the draft itself. The recipient of 
your brain child may pass it on to someone else (after re- 
moving your accompanying explanatory letter) with some- 
thing like, “Here’s something that will interest you,” or 
“Take a look at this.” If you want that one person only to 
see it, say so plainly on the memo and in a transmittal note. 

In many cases opposition arises, not from the thought or 
ideas in a memo, but from a simple lack of information as 
to its aims and audience. 

Executives often will agree in principle, and solemnly 
assure each other that they see eye to eye on a policy but, 
when a text is put before them, they can disagree over al- 
most every word and sentence. You must expect this. They 
will often argue semantics, and suggest minor changes until 
there is so little time left for important substantive matters. 
So, if you desire criticism and comment on your memo, get it 
from your associates individually. Don’t call a meeting. 

It will help you obtain criticism if you ask your potential 
critic specific questions such as, “Have we overlooked any 
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markets?” or “Will you mark any passages that can be cut?” 
I often suggest, in a transmittal slip, that the person give me 
his comment over the phone, Nobody likes to write any 
more than he has to, or go on record without further exami- 
nation of the whole project. 

How you keep company lawyers from taking the force 
out of everything you say is your problem. This applies more 
to external documents than internal ones. Some lawyers, 
who would blow their tops if you advised them how to pre- 
pare their briefs, will not hesitate to tell you how to write. 

I'm oversimplifying here, but make sure your lawyer is 
expressing legal, not personal, editorial opinions. He may 
be a frustrated journalist. 





Get Eye Appeal 

Use the best quality paper and the finest reproduction 
process available. Men dislike reading carbon copies, if they 
have any choice. If your memo is reproduced from a type- 
written page, have at least one inch margins all around. If 
typed single space, allow a double space between para- 
graphs, and make some paragraphs short. 

If practical, break up your entire text into sections. A 
paper binder protects a memo, and enhances its appearance, 
particularly if it is to be kept. 

One corporation insists on a summary of longer memos or 
reports on the title page, a helpful practice borrowed from 
scientific papers. In this summary don’t tell it all — make 
the reader want to go on. 

If your memorandum has been well executed, it will have 
alerted, informed, and convinced key people in your com- 
pany. You can continue its distribution—it will reply to ques- 
tions, answer objections. It will reach a great many more 
individuals in your company than you could possibly reach 
personally. zee 


If you want more complete material on communications 
write The Petroleum Engineer, Box 1589, Dallas, Texas, for 
Dr. Dennis Murphy's popular ‘‘Common Sense Approach 
to Better Communications."' This 12-chapter handbook not 
only tells you how to write but also: How to think creatively; 
how to improve your telephone personality, how to give 
instructions — all in clear, easy-to-read language. One 
book that will help improve yourself and your whole out- 
look. Send $1.50. 
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Learn Emergency 


U. S. government provides complete correspondence 
course for executives to study problems of national crises 
and how to manage during an emergency economy 


If IS NEVER possible to blueprint a 
national emergency — but the Indus- 
trial College of the Armed Forces pro- 
vides an opportunity to prepare for 
one. A correspondence course called 
“Emergency Management of the Na- 
tional Economy” is offered without 
charge to executives who qualify. 

Objects of the course are to teach 
you — 


1. To appreciate through personal 
study the fact that there is no 
easy nor single answer to na- 
tional readiness for emergencies. 


2. To broaden the basis for your 
executive decisions by improved 
understanding of the complex 
problems involved in national 
security. 


Eligibility 

Persons eligible to take the course 
are those, either military or civilian, 
who hold a position of responsibility 
in government, or private industry, or 
a profession. Thus the course is for 
executives in private business and in 
government and members of the legal, 
educational, medical, scientific, and 
other professions. 

More than 4800 executives have 
graduated from the correspondence 
course and present completions are at 
the rate of more than 900 a year. 

The Emergency Management course 
is presented in an introductory volume 
and five units as follows: 


Volume 1. The Nature of Economic 
Mobilization 

Unit I BACKGROUND 

Volume 2. Basic Economics 


3. Public Support 
—Morale—Security 
4. Principles of Administration 
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Unit II. RESOURCES AND 
FACILITIES 


Volume 5. Human Resources 

. Natural Resources 

Energy Resources 

Research and Development 
Transportation 

. Electric Power, Gas and 
Telecommunications 


Sere 
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Unit III. MOBILIZATION OF 


RESOURCES 
Volume 11. Requirements 
12. Procurement 
13. Production 
14. Distribution Logistics 


Unit IV. FOREIGN RELATIONS 
Volume 15. Economic Intelligence and 
Economic Warfare 
16. U.S. Economic Foreign 
Policy 
17. Foreign Aid 
18. Psychological Aspects of 
Global Conflict 


Unit V. MANAGING THE EMER- 
GENCY ECONOMY 


Volume 19. Administration of Mobiliza- 
tion of WW Il 
20. Economic Stabilization 
21. Reconversion and Partial 
Mobilization 
22. Retrospect and Prospect 


Procedures 

There is no registration nor tuition 
fee. Texts and materials are furnished 
by the Industrial College of the Armed 
Forces. Graduates may retain the texts 
for their own libraries but applicants 
who do not complete the course are 
asked to return all materials. 

Students who are able to devote full 
time to the work can complete the 
course in less than six months. Most 
graduates take about one year and 
some have taken more than two years 
to complete the course. Suggested time 
for each part of the course is 


Part Title Weeks 
Introduction 2 
Unit |. Background 7 
Il. Resources and Facilities 12 
III. Mobilization of Resources 9 
IV. Foreign Relations 9 

V. Managing the 
Emergency Economy 12 
rOTAI 51 


If the student is unable to maintain 
this schedule, the College will grant 
reasonable extensions of time on re- 
quest. A student who fails to complete 
a unit within a reasonable time will be 
dropped from the course. 

Iwo examinations are required for 
each part of the course. The first is a 
practice exercise and learning aid which 
also tells the student how well he is 
doing. The second is for record 

Questions, comments, and recom- 
mendations are welcomed at any time 
on any part of the course. An advisor 
will answer all communications. 

rhe Industrial College has been 
charged by the Joint Chiefs of Staff to 
provide this correspondence course in 
order to help further prepare govern 
mental and private executives as man- 
agers of national readiness for emer- 
gencies. 

A Certificate of Completion is 
awarded to everyone who satisfactorily 
accomplishes the course. The Certifi- 
cate is suitable for framing and is for 
warded through any supervisory person 
who may be named by the graduating 
student. 

The petroleum industry needs more 
than any other to be thoroughly 
grounded in emergency management 
If you are interested you can get more 
information by writing: The Com 
mandant, Industrial College of the 
Armed Forces, Fort Lesley J. McNair, 
Washington 25, D.C., Attn: Corre- 
spondence Study Branch xe 
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“Turning Point Reached” = First Half Reports 


ACTUAL DEMAND for petroleum 
products in 1958 was up from 1957 
but it was harder to make any profit, 
six months reports reveal. (Table at 
right.) 

In 1958 revenues were only 3 per- 
cent down for the first half for 66 
companies but earnings dropped 35 
percent. Earnings were 14.9 percent of 
gross income in the first half of 1957 
compared to 10.9 percent for 1958. 

Despite these figures, the petroleum 
industry's six months reports look for- 
ward cheerfully to the last half. 

In a letter to shareholders, W. K. 
Whiteford, Gulf Oil president, said, 
“The second half of 1958 should pro- 
duce higher operations than the first 
half because of general business con- 
ditions, as well as nearly completed 
correction of an over-supply situation 
in the oil industry.” 

Colorado Oil and Gas president, W. 
C. Norman, said, “The company looks 
to considerably improved earnings for 
the remainder of 1958.” 

Commenting on the mid-year results, 
R. G. Follis, Standard of California 
chairman, thought that “so far as the 
petroleum industry is concerned there 
are good indications that the bottom 
of the economic decline has been 
reached and an upturn is underway.” 
He mentioned sales, stabilizing market 
conditions, higher production allow- 
ables that had come about in response 
to improved consumption. 

Charles L. Suhr, chairman of South 
Penn Oil Company, told shareholders 
“Toward the end of the six-months 
period an increasing demand devel- 
oped. This is an encouraging indica- 
tion that the low point of the recession 
may have been reached.” 

In Cosden Petroleum’s report, R. L. 
Tollett, president, stated: “We are ob- 
serving improvements in even short- 
term prospects. Higher levels of earn- 
ings are in view for the not too distant 
future.” 

American Petrofina, only company 
on our list with a net loss for the first 
six months, was nevertheless optimis- 
tic in its report. Harry A. Jackson, 
president, said, “As a result of im- 
proved conditions, the company’s op- 
erations in June were profitable and 
the outlook for the remainder of the 
year is now most encouraging.” 

Even in the strange year of 1958 
some companies improved their earn- 
ings over the high records of 1957. 


E-6 





Ernestine Adams 


Aztec Oil and Gas Company had a 16 
percent increase. President Wofford 
Cain reported to stockholders that the 
new deliveries of Paradox Basin oil 
production to the Four Corners pipe- 
line accounted for the rise in revenues 
and earnings. 

As P. C. Spencer, chairman, stated 
in the Sinclair report, “It is customary 
to compare earnings of whatever cur- 
rent period is being reviewed against 
the similar period of the preceding year, 
but seldom have two half years been 
so unlike each other as the first six 
months of 1957 and 1958.” 

Demand from Europe in 1957 when 
it was cut off from normal supply 
sources by the closing of the Suez, was 
abnormally high. In 1958 not only 
did demand slacken, but excessive in- 
ventories were left from the industry's 
successful effort to supply European 
emergency needs. 

Three reasons were named again and 
again by petroleum companies for the 
sharp decline in first half revenues and 
earnings. 

1. Lower crude oil production (in 

other words, lower demand). 

2. Depressed prices of products. 

3. Higher costs. 

“Since the middle of last year the 
petroleum industry has been faced with 
the problem of working off excess in- 
ventories,”” Wallace C. Thompson, pres- 
ident of General Crude Oil Company, 
told stockholders. 

A table in the company report 
showed that allowable producing days 
in Texas had been reduced by 40 days 
over the first six months, which was a 
42 percent decline from 1957. 

“The decrease in income is due prin- 
cipally to decline in production as a 
result of lower allowables and a de- 
crease in lease bonuses,” stockholders 
heard from Robert M. Young, presi- 
dent of Louisiana Land and Explora- 
tion Company. 

Atlantic Refining’s production is also 
largely in Texas. Said Henderson Sup- 
plee, Jr., president, “Unfavorable earn- 
ings for the first six months were largely 
the result of unfavorable product prices 
and fewer allowable crude producing 
days.” Average prices for Atlantic gas- 
olines were 5.8 percent less than in 
1957 and heating oil sales prices were 
down 13.9 percent. 

L. A. Cranson, president Honolulu 
Oil, more specifically named reasons 
for lower earnings as curtailment of 


production and “reduced prices on 
crude, natural gas and natural gas 
liquids.” 

In the Phillips’ report K. S. Adams, 
chairman, stated “Lower 1958 first half 
earnings reflect general conditions in 
the overall economy as well as in the 
petroleum industry . . . these conditions 
have outweighed the encouraging re- 
sults of our cost-reduction program.” 
The Phillips’ report pointed out that its 
automotive gasoline sales for the second 
quarter of 1958 were higher than in 
the same period of last year. 

J. R. Parten, president of Woodley 
Petroleum, commented that net income 
for the second quarter of 1958 was 
equal to that of the first quarter; a re- 
duction in gross income because of re- 
duced allowables having been offset 
by decreases in operating costs and 
abandonment charge-offs. 

William Wallace Mein, Jr., president 
of Bishop Oil Company, reported that 
“A severe decrease in production allow- 
ables in Canada and Texas was pri- 
marily responsible for this year’s lower 
figures.” 

Clark Oil and Refining recorded an 
increase in gasoline volume during the 
first half of 1958. President Emory T. 
Clark pointed out, however, that 
“Since prices of all petroleum products 
remained at a low level through part 
of the second quarter, the company 
showed a decrease in dollar value.” 

Universal Consolidated’s president, 
E. G. Starr blamed their earnings de- 
cline on the “impact of economic pres- 
sures on the oil industry due to exces- 
sive imports of foreign-produced crude 
and products.” He told shareholders 
the company had been forced to shut 
in 119 marginal wells and to curtail 
other production because of imports 
into California. 

Dividends have held up remarkably 
well and it appears that the third quar- 
ter will show no marked change. Not 
all of the companies have declared div- 
idends for the third quarter yet. 

Most promising aspect of the re- 
ports is well described by W. Alton 
Jones of Cities Service. “The industry's 
basic strength is evidenced by the fact 
that demand for oil products actually 
increased during this time when num- 
erous other industries were experienc- 
ing sharp declines. This emphasizes 
that the petroleum industry problems 
resulted from excessive production.” 

zx** 
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«PETROLEUM COMPANIES FINANCIAL REPORTS FOR FIRST HALF 


(all figures subject to revision) 




















First 1958/57 — 15% - 1958/57 —33% 
Quarter ~"°** | 1957/56 + 16% 1957/56 + 17% 
Second 1958/57 — 3% 1“ 1958/57 — 35% 
Quarter ~'°** | 1957/56 + 13% - 1957/56 + 13% 
($1000) 
—_—_—_—— —_——__—— —_— Sm —— - -- Dividend on 
Second Quarter Six Months common stock 
———— ————_—_——_—__——_ —. —_—_ — —-—--— 6 months 
Gross % of Net Net % of Gross Gross % of Net Net % of 
Company 1957 1958 1957 1957 1958 1957 1957 1958 1957 1957 1958 1957 1957 1958 
Amerada... $ 28,758 24,122 84 $ 6901 $ 4299 62 $ 61,549 $ 651,072 83 $15,647 $ 9850 63 $1.00 $1.00 
American Petrofina | = — — - — 21,725 33,538 154 1,192 (297) 3%s _0.10s' 
Anderson-Prichard 16,914 16411 97 1,336 7180S «&4 34,678 33,677 97 2,819 1377 49 0.60 0.60 
re tery 3,714 2875 77 1,033 8840s 86 7,508 6242 83 2,822 2421 86 0.50 0.50 
OaR 79,306 63,332 80 3,656 1,315 36 159,397 - 8,575 
Atlantic 132,401 119,516 90 10,561 4s72 47 302,047 264,427 88 25,322 7,667 30 1.00 1.00 
Artec “- _-_ — - 1,338 1,583 118 509 116 None Stock 
Bishop 640 580 «91 42 19 45 1,320 1,115 144 4 32 0.10 0.10 
British American’: — — - 12,660 6,142 49 0.50 0.50 
Champlin 0 2 R 19,133 94 2,175 563 =72 41,255 37,743 91 4,484 2865 64 0.50 0.50 
Cities Service 241,066 231,424 96 1 11,114 86 547,555 518,709 95 36,315 24618 68 1 1.20 
Clark O 2 FR 17,279 16,991 98 6s 2 36,302 95 692 222 «632 «4% 864% 
Colorado O 2 G 7878 95 764 265 35 16,082 15,832 99 1,454 695 41 None None 
Continental 151,457 141,906 94 10,074 9,508 9% 306,830 283,649 93 23,714 20,208 85 80 80 
Crescent Corp. - - — —_- - 146 
Delhi-Taylor 18,176 15,298 84 2,426 (468) — 35,786 32,171 90 4,103 (714) 71 “4 
Drilling & Exp." _ - — “= _ : 21,136 18,328 90 538 306 «=—67 «(0.12% 0.12% 
Eason Oil’. 1,029 92 93 128 170 «(133 2,117 2,205 104 379 422 111 0.25 0.25 
Felmont Pet.* 2,614 2413 92 818 227 2B 5,156 4,779 93 1,678 942 «666 «(StL St. 
Fifteen Ol. . - —_- — - 1,587 1215 77 633 102 «= 16—O0.15 0.15 
a General American 7,083 5,751 81 2,561 8140S 32 13,938 11,591 83 5,091 2474 «8649 «(0.308 )§ = 0.35 
General Crude - - — _ -- - 7,578 5448 72 2,085 1,139 655 0.50 0.50 
Getty — - - — — 12,962 7,980 «661 «St. St. 
Gulf Ol! — — 76,131 55,069 72 1,383,654 1,302,263 94 171,069 115,737 68 1.25 1.25 
Hancock 12,772 12,081 95 1,874 1,527 81 28,082 25,222 90 3,310 86 0.30s 0.30s 
° Honolulu 11,786 9,346 79 3,773 2,187 8688 23,697 19,909 84 7,616 6586 73 1.00 1.00 
Kerr-McGee — —_- - — : - 040 860.40 
Leonard 10,861 12,178 112 415 233—Cié«iSB 26,925 23,821 88 1,014 742 73 0.50 0.40 
Louisiana Ld. & Exp. 9,294 7,339 80 5,032 4,061 81 18,733 16,048 86 1 84 «60.60 0.70 
Macmillan ' — < - 6,840 7,777 114 27 (120) 
Maracaibo Oil Exp. 580 455 78 130 4 37 1,192 935 78 293° 139 «647s (0.20 0.15 
Midwest Oil 4,846 4481 92 1,510 1472 97 9,806 9,155 93 3,612 3,347 93 0.70 0.70 
Monterey: 6,178 5,054 82 776 599 77 11,946 10,986 $2 1,496 1,358 91 0.40 0 
Ohie Oil 68,425 61,544 90 9,567 6,719 70 146,938 133,406 91 22,233 15,087 68 0.80 0.80 
Olin &G - _ — - 15,109 17,506 116 757 122 None None 
Phillips 276,707 250, 91 25,019 15,895 64 §72,811 51 89 §3,399 36,412 68 0.85 0.85 
Plymouth 30,082 19,516 65 1,886 650 «34 62,760 43,197 69 4,405 520 35 «(0.80 0.60 
Pure Oil 1 114,574 91 8,842 56343 67 260,773 237,443 «91 19,012 10,675 56 0.80 0.80 
Quaker State 12,537 11,761 93 588 522 88 26,473 24,228 «91 958 811 84 «1.00 1.00 
Richfield Oil 64,586 4 % 6,666 4305 72 134,230 123,288 92 13,705 10,410 76 1.50 1.50 
Shamrock 0 & G 14,207 13,986 98 1,958 2,038 104 28,800 27,971 97 4,620 4,713 102 067° 0280 
Shell 437,791 394,120 90 33,871 19,182 57 906,969 804,267 89 75,321 61 1.00 1.00 
Signal 0 & G 6,151 6,256 102 2,960 2,760 93 12,547 12,210 97 6,136 $2 0.40 0.40 
Sinelair 297,650 268470 90 18,546 8399 45 645,946 592,474 92 44,848 24807 55 1.50 1.50 
Skelly Oil 64,211 58,838 92 8,545 4535 53 132,428 122,404 92 19,934 10,549 63 0.90 0.90 
Socony Mobil 59,100 28,400 48 1,506,613 126,800 67. 63 1.00 1.00 
South Penn Oil'' 29,850 26,517 89 3,127 1,630 62 1.00 1.00 
Standard Calif 437,721 416,330 95 66,856 59,325 89 869,832 808,183 93 136,329 116,735 86 1.00 1.00 
Standard Ind. 493,897 432,989 88 36,726 20,991 57 1,049,465 911,511 88 82,577 63 1.00 1.00 
Standard N. J.'* 1,987,000 2,140,000 108 226,000 124,000 655 4 3 $2 463,000 291 63 1.10 1.10 
Standard Ohio 106,083 93,918 89 4,782 7,117 «149 217,667 191,457 88 12,623 11,436 91 1.25 1.25 
Sun Oil 192,497 166,061 86 11,856 7,986 3=«67 334 83 25,187 11,560 46 0.50 0.50 
Sunray Mid-Con 90,230 82,229 91 11,789 8710 8674 181,035 165,192 91 24,835 19,251 78 0.66 0.66 
Superior’ 28,867 27,647 96 6,166 5,028 8&2 55,001 54,231 99 10,500 84 (0 0 
Texas Co. 78,722 68,532 87 165,146 138,536 84 1.00 1.00 
Texas Gulf 4,913 3,665 75 1,786 452 25 9,662 7,875 82 3,666 1617 44 0.30 0.30 
Texas Pacific C 2 0 4,959 78 1,881 857 46 12,993 10,800 83 3,950 2,353 60 0.50 0.50 
154,171 132,089 86 10,090 (524) 312,885 266,366 85 21,569 279 1 St. St 
TXL Oil 3,163 2,544 79 1,381 47 5,908 5,470 93 2,396 1,593 66 None None 
© Union of Calif. 111,268 104,087 94 7,400 74 219,028 201,035 $2 16,727 11,457 68 1.20 0.85s 
Union O & G of La.. 7,806 7,925 102 1,657 1,875 113 16,637 16,637 100 4,091 121 0.80 0.80 
Universal Consol. 2,203 2,193 99 946 64168 4,396 4,378 99 1,927 1,123 658 1.30 1.30 
White Eagle 3,002 2,955 98 168 150 «= 89 5,602 5,541 99 418 252 60 10%s 5% 
Wilcox 1,992 1,396 70 281 180 = 64 4,756 3,790 80 534 369 «669 —(0.50s* = 0.505" 
e Woodley 1,869 1,732 93 899 641 Ti 3,792 3,675 97 1,749 1,281 73 025s 025s 
TOTALS $5,225,075 $5,091,849 97 $748,608 $489,127 65 $12,302,236 $11,234,351 91 $1,641,539 $1,084,682 66 $35.45, $34.73), 
( ) Loss. Adjusted for stock split. year ending September 30. 
S or St: Stock dividend. *2%% stock dividend each year. " Reports only semi-annually and annually 
1 Plus 24%% stock dividend. * Excludes capital gain of $30,686,000. '2 Second quarter figures are our e«timate from 
? Includes capita! gain of $6,551,000. * Formerly American Maracaibo Co. Jersey's first quarter and six-month re eases 
* Not including capita! gain of $408,106. * Nine months ending April 30. " Excluces capital gain of $858,000 


* Period ended May 31. 1° First six months and quarter based on fiscal Rights to buy Houston Corp. shares 
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How Can We Improve 
Our Public Relations? 


Condon MacKay 


A FEW WEEKS ago in Chicago | 
heard the slogan of the Society of Mis- 
sile Watchers: “Be active today or be 
radioactive tomorrow.” It might well 
be ours. 

Like you I am proud of the unparal- 
leled achievements of this industry in 
serving our nation. These achievements 
are truly tremendous. 


Prices Reasonable 
First, let’s look at prices. 
Average price today is 21.8 cents for 





Condon MacKay is manager, public 
relations department, The Carter 
Oil Company, Tulsa. With Carter 
20 years, he has served in various 
capacities such as land department 
manager, employee relations 
manager, and as assistant to the 
president. He has worked 
extensively in the various phases 
of the oil industry public relations 
program. He has been active in 
community affairs, serving two 
years as president of the Tulsa 
Council, Boy Scouts of America, 
and as a member of the board of 
the Tulsa Community Chest. 
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a gallon of regular gasoline before state 
and federal taxes. The average price 
last year was 22.1 cents and this in- 
cluded the first general crude oil price 
increase in nine years. 

Ten years ago, the price was 19.5 
cents. In 10 years, a price increase of 
only 13.3 percent. 


Quality Higher 

What can you say about product 
quality? 

When the American motorist goes 
into a service station today, he gets 91.1 
octane regular gasoline. In 1948 the 
octane number of regular gasoline was 
80.8. If you buy premium gas today 
you get 98.5 octane. Today’s regular 
gasoline is better than aviation gas just 
a few years ago. There has been simi- 
lar improvement in other products. 


Supply Ample 

In peace and war the oil industry has 
supplied the nation’s needs. 

Last year, the United States oil in- 
dustry produced an average of 
7,175,000 bbl of crude daily. 

In 1948, the daily average crude out- 
put was 5,520,000 bbl. 

This means that in the last 10 years, 
the oil industry has increased its pro- 
ducing rate 1,655,000 bbl daily. 

With oil pools increasingly difficult 
to find, with discoveries diminishing in 
size, with drilling depths increasing and 
costs mounting, this production in- 
crease is a modern day industrial 
miracle. 

Domestic natural gas marketed last 
year was 10.6 trillion cu ft, more than 
double production 10 years ago. This 
has been another spectacular accom- 
plishment of the industry, but further 
progress will be hampered if there is a 
continuation by the Federal Power 
Commission of regulation on a utility 
basis. Latest gas use figures show 27.7 
million residential consumers com- 
pared to 21.2 million in 1949 —an 

This paper was presented at Rocky Mountain 
District, Division of Production, American Pe- 


troleum Institute, Denver, Colorado, April 22, 
1958 


increase of 614 million residential con- 
sumers in the last 10 years. 


Good Employee Relations 

According to the latest figures of the 
Bureau of Labor (November 1957) the 
average weekly earnings of oil and gas 
production workers are $108.41, and 
for oil refining average weekly earn- 
ings are $115.30. These compare with 
$82.92 for all manufacturing. 

Furthermore, from the last report of 
the Economic Research Department of 
the United States Chamber of Com- 
merce, employee benefit payments in 
the oil industry are 25 percent more 
than in all manufacturing. 


Public Does Not Know 

Yet, with all these achievements, the 
industry undergoes a barrage of charges 
from uninformed and sometimes bitter 
people. 

These charges are a major cause of 
the public relations difficulties the oil 
industry faces today. 

If you want to improve the public 
relations of this industry, answer these 
charges. Answer every charge, in every 
locality, from every source. Answer 
them every time they are made. 

Failing to answer charges has pre- 
vented the industry from enjoying 
justly deserved good relations with the 
public. 

When we start showing the public 
these charges are not based on fact, 
and are made by uninformed, or, on 
occasion, by irresponsible people, the 
charges will lose their effect. Moreover, 
these people will think twice before 
making misstatements of fact or un- 
founded accusations. 


Responsibility Is Ours 

This responsibility you and I must 
not evade. 

The industry has readily available all 
the facts and information with which 
to combat these misrepresentations. 
Get these materials and be prepared to 
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NEW WATERFLOOD PUMP 


Worthington KCA pump offers you highest displacement, most pressure, low cost 


The new KCA waterflood and salt water disposal pump has 
just been introduced by Worthington. This new pump has the 
highest displacement of all comparable competitive models— 
fully 23% more barrels per day. It also delivers the most pres- 
sure. And it’s priced at only $38 per input horsepower. 

The KCA has 6 outstanding economy and efficiency features: 
1. Interchangeable plungers over widest available diameter 
range (1%4 to 24 inches). Permits changes within any stuffing 
box range without changing fluid end. Available as ceramic or 
hardened stainless steel. 

2. Straight-flow design for maximum volumetric efficiency. 
3. Maximum stuffing box accessibility. There are no par- 
titions in power end cradle. 


HIGHEST DISPLACEMENT 


| Wort Wor thing " ine nKcCA 
i“ wens pe 
erand A 


MOST PRESSURE 


4. Suction air chamber, packing and stuffing box cover are 
standard equipment. 

5. Large pipe connections, 3 inch suction, 2 inch discharge 
on either side. 


6. Wing-guided vaives, liberally sized suction and discharge 
valves both removable through single top cover. 


For details, see your Worthington district office. Or write 
Worthington Corporation, Section 32-1, Harrison, N. J 


WORTHINGTON 


: 


LOW cCOosT 


Worthington KCA 





MAXIMUM DISPLACEMENT IN BARRELS PER DAY* 


MAXIMUM PRESSURE- PSI 








COST PER INPUT HORSEPOWER —-NORMAL RATINGS 





C. E. Williams, Gulf Sales Engineer, Midland, Texas, and 
G. W. Ramsey, Assistant Plant Superintendent, inspect 
force feed lubricators on one of the modern gas engines 
at the Goldsmith plant of El Paso Natural Gas Company. 


No lubrication problems in 8 years of operation 


Since 1949, twenty-seven gas engine-compressor units developing 39,985 
horsepower at the Goldsmith plant of El Paso Natural Gas Company have 
been thriving on Gulf Security Oil. Bearing, ring and cylinder wear main- 
tenance records have been excellent. 


Insure safe, more effective lubrication protection for your compressor 
units. Specify Gulf Security .. . the high quality, straight mineral oil. For 
full information, call your nearest Gulf office. 


GULF OIL CORPORATION, Dept. DM, Gulf Building, Pittsburgh 30, Pa. 








HERE ARE SOME SPECIFIC ANSWERS 


Answer on Depletion Deduction 
When some misguided critic attacks the percentage deple- 
tion provision, let’s answer, pointing out to the public: 


1. The oil industry is bearing its full responsibility in 
paying taxes. The Statistics of Income published by the 
Treasury Department show that income taxes paid by petro- 
leum producers represent 7.2 percent of their gross revenue, 
compared with about 5.0 percent for manufacturing corpo- 
rations, and 3.9 percent for all industry. 


2. Percentage depletion is no loophole as political label- 


smearers call it. 

An oil property is a capital asset and the oil-production 
business is primarily that of selling a capital asset — and 
Congress has decreed that only one-half of the gain from the 
sale of a capital asset held more than six months shall be 
taxed. 

This is not a special provision for any special interest. It 
is a general provision which applies to every individual, in- 
cluding oil men. Congress has said, in effect, that if a farmer 
sells his farm at a profit, then he should be taxed on only 
one-half that profit. In exactly the same way, the owner of 
an oil property is taxed on only one-half of the profit he 
would realize from the bulk sale of the whole property. 

Now, it is difficult to see any substantial difference be- 
tween a sale involving all of the oil in place and the sale of 
the same oil a barrel at a time, but the Internal Revenue 
Code does make a distinction and treats them differently. 

It tells the oil men, in effect: “If you sell all of the oil in 
place, you may deduct 50 percent of the profit and pay tax 
on the remainder. However, if you produce this oil and sell 
it on top of the ground, then you may deduct only 27.5 per- 
cent of the gross selling price, but still not more than the 
50 percent of net profit which is allowed for a capital sale.” 

Let’s make it clear that different taxpayers all have dif- 
ferent provisions in making tax returns: Provisions for 
dependents, provisions for interest payments, medical ex- 
pense. Further, that different businesses must be taxed 
differently: That life insurance companies, banks, oil, and 
mining companies all have different tax provisions, yet pay 
their fair share of the taxes. Percentage depletion for oil 
producers is a different, not a “special,” provision. 


3. Only the percentage depletion provision could have 
been so effective in making available the record daily average 
production of 7,175,000 bbl per day. But the industry in the 
future is confronted with a task of even greater magnitude: 
Supplying a demand 10 years from now of 15,000,000 bbl 
daily. To impair the effectiveness of the depletion provision 


now would be to jeopardize the ability of the industry to 
meet the nation’s tremendously increasing demands in the 
years ahead. 


Answer on Gas Utility Pricing 

When we hear demands for natural gas production price 
regulation, let’s defy the people making these demands to 
show how, in any way, the production of natural gas is a 
public utility function. It is no more a public utility function 
than production of any other raw materials such as oil, coal, 
copper, or iron. 

Again and again point out that the producer gets only 
10 cents of each dollar paid by the household consumer of 
natural gas, and that the balance, 90 cents, is determined by 
utility commissions regulating the franchises under which 
the natural gas is transported and sold 


Answer to Oil Prices and Profits 

Let’s consider charges made relative to oil prices and 
profits. 

Few people realize the almost astronomical quantities of 
petroleum products required to meet demand. This is where 
the uninformed or devious critics mislead the public about 
oil industry earnings. They point to the total size of earnings 
without reference to quantity. They mention the sum of 
earnings without reference to the ratio to sales, or rate of 
return on the amount of money invested. 

When these people cry excessive oil industry profits and 
high prices, let’s answer them with facts to show the public 
that earnings of the domestic oil industry are not excessive 
in comparison with other industry. To be specific: In 1956, 
the last available statistics, domestic oil companies had a 
rate of return on net worth of 12.7 percent compared to a 
return for all domestic manufacturing industry of 13.9 per 
cent. Including foreign oil operations with all their risks, 
total oil industry returns were 8/10 of one percent higher 
than domestic manufacturing industry returns. 

When we hear charges of unwarranted prices, let's cite 
government statistics which are available to everyone. These 
demonstrate that year after year prices of petroleum prod- 
ucts have risen less than the average price of other 
commodities. 

Latest Bureau of Labor figures show that the price index 
of petroleum products is 118.2 with reference to the 1947-49 
base, while the price index of all commodities, excluding 
farm products and food, is 125.2. This index is the one 
normally used by economists for such comparison. However, 
including farm products and food, the index for all com 
modities is still 118.9 compared to petroleum’s 118.2 





stop these unwarranted and damaging 
attacks. Be specific, don’t talk in gen- 
eralities. 

to pot again. 


tack. Let’s realize this and not say the \ 
next time we have someone attack us . By industry publications 
that our public relations are all gone 


information to the press 


By public relations advertising 


3 
4 By speeches 


Build Understanding 


But let’s don’t sit back and wait for 
attacks. 

Let’s do our best to constantly build 
understanding with the public so that 
we can reduce attacks and make then 
ineffectual. 

Let me say parenthetically that we 
can’t expect the best public relations 
program on earth to prevent every at- 
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What is public relations, anyway? 

Public relations is reporting and ex- 
plaining to the public continually your 
actions and policies so that the public 
can readily identify these actions and 
policies with its interest. 

As I said, let’s don’t sit back and wait 
for the attack —let’s go ahead and 
pursue a steady program of building 
public understanding. 

How? 


5. By tours and open houses 
6. By personal contacts with legis 
lators, government officials, editors 
and others who influence public action 
- establish a relationship of under 
standing with these people 
These are all sound public relations 
activities which will benefit the in 
dustry. 
lo get the most out of these activi 


E-11 





THE MODERN TAPE COATING 


THAT’S CHANGING THE 
FACE OF YOUR INDUSTRY 


WHEREVER THEY LEAD, THE NATION'S PIPELINES CAN NOW 
BE CONSTRUCTED FASTER...EASIER...WITH REAL SAVINGS, 
USING THIS TIME-TESTED POLYETHYLENE TAPE BY POLYKEN 


Here the artist, Ralph Ballantine, shows a pipeline crew crossing treacherous hill 
country. Tough going for a big-inch spread. 
Polyken tape, though, can make it easier. It requires no primer, no hot dope 
preparation, no cooling or drying time. Just power-wrap, lower-in, back-fill. 
Note the lack of smc e, heat and fumes (there aren’t any with Polyken taping). 
Note the small crew (about half the size of hot dope crews). Labor costs are low. 


So are handling and equipment costs. Efficiency is high. 


These are only a few of the advantages of time-saving, time-tested Polyken 
tape coatings. May we discuss all of them with you? Contact the 
Polyken Sales Division, 309 W. Jackson Blvd., Chicago 6, Illinois. 





| 
SKY, a Ralph Ballantine's pi ft.” “Mountain Pi peli ne,” 


nea odverti si ing. suitable for framing avai — at ~~ from Polyken 
~~ SE 
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CLOSE-UP OF THE MODERN CORROSION FIGHTER 


Strong, durable Polyken tape (block spool) is made of remarkably inert polyethylene 
. +. fesistant to the corrosive effects of moisture, soil chemicals and electrolytic current 


Poluken 


EXPERIENCED IN MODERN PROTECTIVE COATING 
The Kendall Company, Polyken Sales Division 
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ties, let’s talk about prices, profits, 
percentage depletion, wages and bene- 
fits, dealer policies and problems, taxes, 
natural gas regulation, and other cur- 
rent issues affecting the industry. 

But beyond all these, today there are 
certain matters of great urgency which 
should demand our immediate atten- 
tion. 

These are three in number, specific- 
ally: 

First, the American Petroleum Insti- 
tute should resume its national adver- 
tising in the Saturday Evening Post, 
Life and Look, and U. S. News. If we 
are to get facts to the public we must 
put the facts in what the public reads. 
By means of this national advertising 
program we must continually report to 
the public what this industry does in 
insuring adequate supplies, in main- 
taining low prices, and improving 
products. This national advertising is a 
vital necessity, and differences of opin- 
ion as to what form the messages 
should take must be resolved. It is an 
effective way for the industry to build 
public understanding. It’s only because 
of the overwhelming cost, of course, 
that extending advertising to news- 
papers has not been feasible. In the 
future perhaps something can be 
worked out in this regard. 


Second, a spokesman should be 
established for the industry on the na- 
tional level.* This spokesman must be 
in a position to speak out promptly and 
with authority. Too often it is weeks 
before the industry tells the public of 
its position on some important issue. 
The time to answer charges is the day 
they are made. The wire services want 
both sides of any controversial issue. 
They'll carry the oil industry's refuta- 
tion in the same story with the charges 
if the industry has someone who can 
speak with authority. But he must be 
readily accessible and willing to speak 
up. News is a perishable commodity. 
Delay of a few days or a few weeks 
will relegate your refutation to a buried 
position on the inside pages or the box 
where they throw unused type. 


Third, you and I should assume our 
individual responsibility in answering 
every single attack against the industry 
that comes to our attention. We just 
can’t take the chance of depending on 
anyone else if the job is to be done — 
it’s got to be you and me. It’s the cer- 
tainty that they’re going to be answered 
that will stop irresponsible attackers. 
Let's fight misrepresentation wherever 
and whenever we find it. 

These things cannot help having a 
powerful effect in improving our public 
relations. xe 


*The appointment by API of Frank Dennis 
to the Washington post came after this paper 
was given but the point Mr. MacKay makes is 
important. 
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| 
AIDS for BETTER R&D REPORTS 


Survey shows communications between top manage- 
ment and research and development scientists needs 
improvement to realize full value of department 


TOP BUSINESS EXECUTIVES feel 
that the research and development re- 
port should present more meaningful 
conclusions, more stress on implica- 
tions of results and more attention to 
dollar and marketing value of findings. 

Based upon results of a nationwide 
survey of some 500 company presi- 
dents and executive vice presidents, 
only one out of seven respondents 
found research and development lab- 
oratory reports generally satisfactory. 

The study was conducted as a pub- 
lic service by the Scientific Apparatus 
Makers Association. 


Present Routine 

Survey respondents were about even 
in reporting the use of one research 
report for all major operating depart- 
ment heads in sales, finance, advertis- 
ing, etc., in contrast to variations of one 
report prepared especially for various 
company division executives. 

About one-half of the top manage- 
ment people indicate that research re- 
ports to key operating executives are 
always written, while about a third of 
them use oral presentation of one kind 
or another. Relatively few companies 
employ a combination of written and 
oral reports to the “front office.” 

Significant R&D findings are ver- 
bally reported to top management, in 
9 out of 10 cases. In some instances, 
these verbal reports are later confirmed 
by written reports. 

Most of the respondents indicate that 
some specific improvements can be 
made in the research and development 
laboratory reports, particularly better 
interpretation of research findings from 
management viewpoint. 

Three ways suggested most fre- 
quently include: 

1. More meaningful conclusions. 

2. More stress on far reaching im- 

plications of results. 

3. More attention to dollar and 

marketing value of findings. 

Other ways for improving com- 
munication include: 


More frequent reports. 
Improvement in quality of re- 
porting. 

More discussions, study groups, 
and meetings. 

Establishing special group to 
study communication problems. 
Improvement in reporting lab- 
oratory findings. 


Suggestions 

One railroad company officer sug- 
gests seminar type presentations of sig- 
nificant aspects of R&D results using 
scale models and other props to assist 
in presenting the latest laboratory de- 
velopments. 

“If there is a fundamental problem 
in communications it may be that man- 
agement needs to improve its com- 
munications with scientists and we are 
working on that,” says one executive. 

“If our scientific staff understands 
our management policies, we believe 
their reports will be made to imple- 
ment our policies as much as possible,” 
he concluded. 

A chemical company executive 
specifically stresses more personal con- 
tact between top management and re- 
search personnel. He states, “In our 
organization there has been a trend to- 
ward separation of management from 
the working research man. Efforts are 
being made to reverse this trend.” 

Another manufacturer points out 
that oral reporting dates on laboratory 
progress should be definitely fixed and 
used by research personnel and man- 
agement, Written reports do not usu- 
ally present the opportunity for man- 
agement to philosophize or pass 
“front office” viewpoints on the R&D 
personnel. 

Copies of the apparatus makers’ sur- 
vey findings on improved communica- 
tions between research laboratory per- 
sonnel and top management are avail- 
able without charge. Address: Re- 
search Reports, Scientific Apparatus 
Makers Association, 20 North Wacker 
Drive, Chicago 6, Illinois. xe 
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Today’s gasoline has far more value. 
An accurate way to measure this value 
is by “ton-miles’’...the number of miles 
a gallon of gasoline will move a ton of 
car. Average performance in 1930 was 
25 ton-miles per gallon. Today it’s 43 
— or 70% more work per gallon. 
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Fuel cost per ton mile is down 18% 
since 1930. To move a ton of car a mile 
took 24¢ worth of fuel. Modern gasolines 
move today’s heavier cars a ton-mile 
for about %¢. When you remember 
you are buying performance, gasoline 
costs less today than in 1930. 





Can you think of any liquid that costs 


less than gasoline . 


. . except water? 


Quart for quart, gallon for gallon, almost any liquid you buy costs more than 


gasoline . . 


In spite of higher operating costs 
in the oil industry, gasoline prices have 
been held down through research and 
intense competition. Since 1930 the 
price of gasoline (excluding taxes) rose 
only 23%. During the same period the 
general cost of living went up 70%. 


. and gasoline performance today costs less than it did in 1930. 


The taxes on a tankful of gasoline 
would buy between four and five extra 
“tax-free” gallons. Combined state and 
federal taxes, which help pay for better 
roads, add about 9¢ to the price of every 
gallon... nearly 30% of your gasoline 
dollar buys no gasoline at all. 


VY STANDARD OIL COMPANY OF CALIFORNIA plans ahead to serve you better 
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Sold on past performance, 
Penrod powers its third drilling rig 
with CAT Diesel Engines 


Penrod Drilling Co. of Shreveport, La., working Rig 
No. 45, fifty miles southwest of Houma in Cat Island 
Pass (on the southwest edge of Kye Island field) 
relies on Cat Diesel Engines in drilling better than 
1,000 ft. per day. With four D397s, two D315s and 
two D342s, the “Jim Garrison” barge moved in on 
Sept. 14, spudded a 15” surface hole and set 3,029 
ft. of 10°” surface pipe. On Oct. 31, they were 
out of the hole to run electric log at 15,177 ft. and 
cut a 9%” hole on the first well. Their best drilling 
time was 10,026 ft. in 10 days from spudding date. 
More than 1,000 ft. per day. 


On this offshore drilling operation, Penrod com- 
pounds three of its Caterpillar D397 Diesel Engines 


to drive the Emsco drawworks. Two D315s and a 
D397 drive water and mud pumps, and two Cat 
D342 Electric Sets handle auxiliary power. 


A big operator and investor in dependable equip- 
ment, Penrod can’t afford to guess about drilling 
power. This Company knows from experience that 
Cat Engines are reliably rated and are available in 
a variety of power sizes for any drilling assignment. 


Only two of the many “guts” features which 
make Cat Engines the best for drilling are cylinder 
liners and pistons. To give long periods between 
overhauls, Cat Engine pistons are balanced to close 
tolerances. Cast-iron bands support the top rings 
for extra strength, and rings are chrome-faced for 


Penrod Drilling Company's “Jim Garrison” Barge, powered by eight Cat Diesel 
Engines, has drilled at an average rate of 1,000 ft. a day on this job south of Houma, La. 





longer wear. Piston rings ride freely with minimum 
wear because Cat cylinder liners are honed and 
chemically treated to give long life. Cat wet-type 
cylinder liners maintain low piston temperatures 
and are easily changed if necessary. 

For drilling power—from prime to auxiliary— 
call your Caterpillar Dealer today. He’s that real 


good neighbor —the one who knows what he’s talking 


about. And be sure to specify Caterpillar power for 
your drilling equipment. 
Engine Division, Caterpillar Tractor Co., Peoria, 


Illinois, U. S. A. 


DURABLE VALVES 
FOR LONG LIFE 


The Cat Engine’s valve train features 
dual valve springs; sodium-filled, alloy 
steel valves; replaceable valve seats 
and guides; hardened cam followers; 
and valve rotators. 


Caterpillars and Cat are Registered Trademarks 
of Caterpitiar Tractor Co 


This Caterpillar D315 Engine drives a water pump on Penrod’s 
Rig No. 41 near Port Sulphur, La. One of many components which 
make Cat Engines dependable is aluminum precision-type bearings 
supporting the crankshaft. Each bearing has a thin coating of 
tin for proper bearing break-in for long engine life 


Penrod’s Rig No. 41, drilling southeast of Port Sulphur, La., also 
is powered by Caterpillar. Two D397s are compounded to drive 
the drawworks, two additional D397s drive the mud pumps, two 
D315s drive Mission Water pumps, and a third D315 drives a 
Gardner-Denver water pump, with a Cot D315 Electric Set used 
for auxiliary power. 


These three Cat D397 Engines are compounded to drive the 
Emsco drawworks on Penrod’s Rig No. 45. Three additional Cat 
Engines drive the mud pumps and two Caterpillar Diese! Electric 
Sets furnish auxiliary power for the rig 


Dept. PE9, Engine Division 
CATERPILLAR TRACTOR CO., Peoria, Illinois, U.S.A 
Send me more information about Caterpillar Diesel Engines for prime 
and auxiliary power in drilling operations 
| would like detailed information, as | may be in the market for 
a Cat Diesel Engine or Electric Set. | understand | am under no 
obligation 
1 am interested in learning more in general about these engines 
Name 
Company 
Address 
City 








> Liston F. Hills has been elected a vice 
president of Aramco Overseas Company, 
subsidiary of Ara- 
bian American Oil 
Company. Hills suc- 
ceeds Ernest K. 
Schulze, who is re- 
tiring after 38 years 
in the oil industry, 
as AOC’s vice presi- 
dent and chief en- 
gineer. He will con- 
tinue to make his 
: headquarters in The 

L. F. Hills Hague, the Nether- 
lands, where he has been serving as 
AOC’s assistant chief engineer. 


> G. C. Richardson, Bartlesville, Okla- 
homa, was elected a director of Cities 
Service Oil Company (Delaware). Rich- 
ardson is manager of Cities Service's 
supply and distribution division. 


> E. F. Battson, New York City, a vice 
president, director, and chairman of the 
executive commniittee of Continental Oil 
Company, retired but will continue as a 
director. Battson also will continue as 
president of Constock Liquid Methane 
Corporation and as a director of Conti- 
nental Carbon Company, both affiliates 
of Continental Oil 


> Glenn E. Guthrie was appointed assist- 
ant treasurer and assistant manager of the 
treasurer’s department of the Creole Pe- 
troleum Corporation. Before joining Cre- 
ole, at company headquarters in Caracas, 
Guthrie was employed by Jersey Stand- 
ard as senior foreign exchange analyst for 
Latin America 


> R. Paul Henry, financial vice president 
of Sunray Mid-Continent Oil Company, 
has also been named treasurer of the com- 
pany, succeeding the late Louis W. Ben- 
nett. J. Floyd Ladd is assistant treasurer 
for Sunray Mid-Continent and B. P. Lam- 
bert is treasurer of the D-X Sunray com- 
pany. 


> David E. Day of Richfield Oil Corpora- 
tion was elected president of Iricon 
Agency Ltd., succeeding 8S. K. McCauley 
of Atlantic Refining Company. 

Iricon Agency represents the 5 percent 
interest in the Iranian Consortium held by 
American Independent Oil, Atlantic Re- 
fining, Getty Oil, Hancock, Richfield Oil, 
San Jacinto Petroleum, Signal Oil and 
Gas, Standard of Ohio, and Tidewater. 


> Two new members have been added to 
the board of directors of the Shelton- 
Warren Oil Company. They are J. B. 
Duval and Mansfield Tweedy, both of 
Roswell, New Mexico. Duval is vice pres- 
ident of Shelton-Warren in charee of the 
firm’s new marketing division and Tweedy 
is founder of Tweedy Oil Company, which 
was acquired by Shelton-Warren. 


> Appointees for division vice presidents 
of the new Committee on Public Affairs, 
American Petroleum Institute, are: D. L. 
Connelly, Warren Petroleum, (API vice 
president for production); H. W. Fereu- 
son, Humble (API vice president for refin- 
ing); D. T. Colley, Atlantic Refining, (API 
vice president for marketing) and C, E. 
Spahr, Standard Ohio, (vice president for 
transportation. 

J. G. Jimenez, Tidewater Oil, vice 
president and Eastern division general 
manager, replaces Charles Z. Hardwick, 
Ohio Oil's executive vice president and di- 
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rector, who will be unable to serve on the 
committee because of other commitments. 

Completing the membership of the 20- 
man committee is 8. D. Breitweiser, vice 
president in charge of marketing and di- 
rector of D-X Sunray 


>» Jack A. Horner was appointed secretary 
of Shell Chemical Corporation. Horner, 
who is vice president in charge of the li- 
censing division of Shell Development 
Company and secretary of Shell Oil Com- 
pany, succeeds George E. Brewer, retired. 
Horner will retain his posts with Shell Oil 
and Shell Development 


> David T. Searls was elected general 
counsel of Gulf Oil Corporation. He suc- 
ceeds Archie D. Gray, who was desig- 
nated a senior vice president. In his new 
position, Searls will be responsible for 
all corporate legal matters. Searls is vice 
president and director of the Almeda 
State Bank of Houston and director of 
the Oil Center Tool Company of 
Houston. 


> Rawleigh Warner Jr., manager of the 
economics department, Socony Mobil Oil 
Company, Inc., was appointed manager 
of the department of Middle East affairs. 
He succeeds Arnold Stebinger, who as- 
sumes a special assignment in connection 
with the company’s overseas operations. 

Thomas W. Phelps, assistant to the 
chairman of the board of directors since 
1949, becomes manager of the economics 
department. Paul Wollstadt, who has been 
associated with the company since 1951, 
succeeds Phelps. 


> Dr. Philip C. White was appointed 
general manager of a new R&D de- 
partment, Standard Oil Company (Indi- 
ana). 

In additional changes, Pike H. Sulli- 
van was named manager of patents and 
licensing. Working with Sullivan will be 
Arthur G. Gilkes, appointed ceneral pat- 
ent attorney, and Robert Gottschalk, di- 
rector of contracts and legal matters. 

White was manager of Standard’s 
research department and Sullivan was 
manager of a development and patent 
department since 1942. The changes fol- 
lowed the assignment of new responsibili- 
ties outside of the research and develop- 
ment field to Joseph K. Roberts, former 
vice president for research and develop- 
ment. Roberts and John W. Boatwright, 
chief economist, will engage in studies 
connected with the company’s activities 
in the foreign field. 


DEATHS 


> Lester E. Flight, a Sohio Pipe Line 
Company veteran of 29 years’ service, 
died suddenly in St. Louis, July 18. He 
was chief dispatcher for 9 years. 





> E. R. Bonnist, advertising director for 
The Cooper-Bessemer Corporation for 
over 35 years, died at his home in Mount 
Vernon, Ohio, July 6. Death was due to 
a heart attack at age 62. 

> Charles F. Dempsey, 51, president of 
Crosby Valve & Gage Company of Wren- 
tham, Massachusetts, died suddenly 
July 3. 


> Milan G. Arthur, 44, of Whittier, Cali- 
fornia, chief valuation engineer for the 
Union Oil Company of California, died 
July 29 while on a business trip to Fresno, 
California. 





Laugh With Barney 


A Scot was engaged in an argument with 
a conductor as to whether the fare was 
$5.50 or $7.50. Finally, the disgusted con- 
ductor picked up the Scotsman’s suitcase 
and tossed it off the train, just as they 
passed a bridge. It landed with a splash. 

“Mon,” screamed Sandy, “it isn’t enough 
to try to overcharge me, but now you try 
to drown my little boy!” 

¢ 7 7 

Returning from a meeting he absently 
started to tell his wife about the speaker 
who had, in a lighter moment, offered a 
silk hat to any man present who could 
stand up and say he had never kissed 
another woman since he had been 
married. 

“And would you believe it, Mary — not 
a man stood up.” 

“George,” said his wife severely, “why 
didn’t you stand up?” 

“Well, dear,” he replied, after an almost 
imperceptible hesitation, “I was going to, 
but you know I look like the devil in a 
silk hat.” 


7 7 Lf 


Frank: What did you do with the 
blonde you had out last night? 

Ernie: Oh, I gave her the air. She 
turned out to be one of those Iowa girls 

Frank: What do you mean, Iowa girls? 

Ernie: You know, I owe a month’s rent, 
etc. 

7 7 7 

Joe: “I met my wife in a very funny way 
— I ran over her in my car and later mar- 
ried her.” 

Barney: “If everybody had to do that 
there wouldn't be so much reckless 
driving.” 

7 7 7 

Clem: “What's that I hear, Hiram, 
about your hired man falling off the roof 
when he was shingling the barn last 


Barney: “Yeh, he fell into a barrel of 
turpentine.” 

Clem: “Did it hurt him much?” 

Barney: “Don’t know. They ain't 
caught him yet.” 

A 7 7 

He parked the car at the side of the 
road, but still she wanted to know how 
far he was going to go. 

7 7 7 

Say it with flowers, 

Say it with sweets, 

Say it with kisses, 

Say it with eats, 

Say it with jewelry, 

Say it with drink, 

But always be careful 

Not to say it with ink. 

7 7 7 P 

A revivalist said to the congregation: 
“There is a man among us who is flirting 
with another man’s wife. Unless he puts 
$5 in the collection box, his name will be 
read from the pulpit.” 

When the collection box came in, there 
were six $5 bills in it, and a $2 bill with a 
note pinned to it, saying: 

“This is all the cash I have, but will 
send the other $3 Wednesday.” 

7 7 7 

They call her “Checkers,” because she 
always jumps when you make a bad 
move. 

Sue: See you had a date with an oil- 
man.” 

Lu: “Nope. Tore my dress on a nail.” 
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Now Shell offers two packages to boost octane 


Either process removes mercaptans almost completely at a cost of only a fraction of a cent 
per gallon. You save enough in TEL to pay this sweetening cost several times over. The 
same TEL dosage goes farther—gives you extra octanes cheaper than any other way. Both 
processes are now available for license. To find out which process is best for your operation, 
write Shell Development Company, 50 West 50th Street, New York 20, New York. re 
SHELL DEVELOPMENT COMPANY SA 
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PLATE & WELOING 
VISION 


PLATE & WELDING DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 90, Illinois 
Offices in all principal cities 


It pays to plan with General American 





Meetings 





Sept. 14-16—INGAA, annual membership meet 
ing, Roosevelt Hotel, New Orleans, Lo. 

Sept. 15-17—lectrical Conference of the Pe- 
troleum Industry sponsored by AIEE, Baker 
Hotel, Dallas, Tex 

Sept. 15-19—13th Annual Instrument-Automa- 
tion Conf. & Exhibit, Philadelphia, Pa. 

Sept. 18—NGAA, Rocky Mountain regional, 
Gladstone Hotel, Casper, Wyo. 

Sept. 18-20—Rocky Mountain Assn. of Geol- 
ogists, symposium of Pennsylvanian rocks, 
field trip to Paradox Basin, northwest and 
eastern Colorado. 

Sept. 21-24—ASME, Petroleum Mechanical En- 
gineering Conf., Cosmopolitan Hotel, Den- 
ver, Colo. 

Sept. 21-24—American Institute of Chemical 
Engineers, regional meeting, Hotel Utah, Salt 
Lake City, U. 

Sept. 22-28—ASTM, Statler Hotel, Boston, Mass. 

Sept. 24-25—WPRA, Rocky Mountain regional 
technical-industrial relations meet, Henning 
Hotel, Casper, Wyo. 

Sept. 25-26—Mid-Continent Oil & Gas Assn., 
Arkansas and Lovisiana annual, Roosevelt 
Hotel, New Orleans, La. 

Sept. 25-27—Allinois State Geological Survey's 
biennial Petroleum Engineering Conf., Uni- 
versity of Illinois, Urbana, Ill. 

Oct. 1-2—WPRA, 3rd Annual Stream Pollution 
and Waste Disposal Conf., Lassen Hotel, 
Wichita, Kans. 

Oct. 1-3—-AAODC, 18th annual, Adolphus and 
Baker hotels, Dallas, Tex 

Oct. 3—AIChE, South Texas Section, 13th an- 
nual technical meeting, Moody Center, Gal 
veston, Tex. 

Oct. 5-8—Society of Petroleum Engineers of 
AIME, fall meeting, Houston, Tex. 

Oct. 6-7—-NACE, 
Richmond, Va. 

Oct. 6-8—NACE, northeast region meeting, 
Boston, Mass. 

Oct. 7-8—Texas Mid-Continent Oil & Gas 
Assn., 39th annual, Statler Hilton Hotel, 
Dallas, Tex. 

Oct. 9-10—ASME-AIME, conference on fuels, 
Chamberlain Hotel, Old Point Comfort, Va. 

Oct. 9-10—California Natural Gasoline Asso- 
ciation, 33rd annual fall meeting, Hunting- 
ton-Sheraton Hotel, Pasadena, Calif. 

Oct. 10-11—Assn. of the Desk and Derrick 
Clubs of North America, Biltmore Hotel, Los 
Angeles, Calif 


southeast region meeting, 





NOMADS MEETING DATES 
AND SECRETARIES 


New York Chapter, first Monday of the 
month, Hotel Roosevelt, New York. Execu- 
tive Secretary, E. W. Hoeppner, in care of 
Hughes Tool Co., Room 903, 45 Rockefeller 
Plaza, New York 20, N.Y. 

Houston Chapter, second Monday, Ye 
Old College Inn, Houston, Texas. Executive 
Secretary, Harry E. Estes, P. O. Box 18171, 
Houston 23, Texas. 

Los Angeles Chapter, second Wednesday, 
Michaels Restaurant, Los Angeles, Califor- 
nia. Executive Secretary, W. A. Sawdon, 
P. O. Box 848, Hollywood 28, Calif. 

Tulsa Chapter, third Friday, Mayo Hotel 
Executive Secretary, E. L. Thomas, P. O. Box 
3771, Tulsa 9, Okla. 

Dallas-Fort Worth Chapter, first or second 
Monday. Secretary, R. B. Gilmore, DeGolyer 
& MacNaughton, 5625 Daniels, Dallas, Tex. 
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World Petroleum Congress... 


When the Fifth World Petroleum 
Congress gets underway in New York 
in 1959, it will be the first time the 
United States has been host to such a 
meeting. All previous Congresses, be- 
fore and since World War Il, have 
been in European capitals London, 
Paris, the Hague, and Rome. 

Because the oil industry of today 
and tomorrow relies to such a major 
extent on scientific research, these 
Congresses offer the only truly inter- 
national forum for the discussion and 
evaluation of research information 
and other data gathered in laboratories 
and petroleum facilities throughout 
the world. Reports presented at the 
meetings stimulate fresh thinking and 
new approaches to many problems, 
and frequently lead to the undertak- 
ing of new projects by various spec- 
ialized organizations. 











Oct. 12-18 —OlL PROGRESS WEEK. 

Oct. 13-15—AGA, 40th Annual Conf., Tray 
more Hotel, Atlantic City, N. J 

Oct. 13-15—ASME-ASLE, conference on lubri 
cation, Statler Hotel, Los Angeles, Cal 

Oct. 13-16—Society of Exploration Geophysi- 
cists, annual meeting, Gunter Hotel, San 
Antonio, Tex. 

Oct. 15-17—NACE, north central region meet 
ing, Cincinnati, O. 

Oct. 16-17—AIME, Southern California Petro- 
leum Section, fall meeting, Biltmore Hotel 
Los Angeles, Calif. 

Oct. 16-19—Permian Basin Oil Show, Odessa, 
Tex 

Oct. 20-24—-NACE, annual conf. & exhibition 
of South Central Region, Roosevelt Hotel, 
New Orleans, La 

Oct. 23—AIChE, 1958 All-Day Symposium, Stat 
ler Hotel, New York City, N. Y. 

Oct. 23-24—WPRA, Ei Dorado regional tech 
nical-industrial relations meet, Rufus Garrett 
Hotel, El Dorado, Ark. 

Oct. 23-25—National Society of Professional 
Engineers, fall meeting, St. Francis Hotel 
San Francisco, Calif 

Oct. 27-28—IPAA, annual meeting, Statler Hil 
ton Hotel, Dallas, Tex. 

Oct. 3I—NGAA, Southern regional meeting 
Cariton Hotel, Tyler, Tex. 

Nov. 6-7—AAPG, Pacific section, annual meet 
ing, Los Angeles, Calif 

Nov. 10-13—API 38th annual meet, Conrad 
Hilton Hotel & Palmer House, Chicago, !! 

Nov. 17-19—NACE, western region meeting 
Los Angeles, Calif 

Nov. 19-21—Society of Petroleum Engineers, 
Local Sections, Venezuela 

Nov. 21—NGAA, Panhandle Plains regional, 
Herring Hotel, Amarillo, Texas 

Nov. 28-Dec. 4—Electronic Computer Sympo- 
sium and Exhibition, Olympia, London, Eng 
land 

Nov. 30-Dec. 5—ASME, annual meet, Statler & 
Sheraton-McAlpin hotels, New York, N. Y 

Dec. 3-5—API Oil Information Committee meet- 
ing, Waldorf-Astoria Hotel, New York City 

Dec. 7-10—American Institute of Chemical En- 
gineers, annual meeting, Netherland Plaza 
Hotel, Cincinnati, O 


1959 


May 30-June 6—Fifth World Petroleum Con- 
gress, Coliseum, New York City 


keeping an 
unblinking eye 


on hazardous atmospheres is a 
continuous job for GPL closed- 
circuit TV in the propane de- 
asphalting pilot unit at Esso 
Research and Engineering. 


How many jobs could GPL In- 
dustrial TV help you do better? 


You'll never know until you 
investigate! You'll be amazed 
at the versatility, simple opera- 
tion, and low cost of Industrial 
TV systems by GPL, one of the 
world’s leading manufacturers 
of industrial, military and 
broadcast TV. 


Write us today 
for free, illustrated 
brochure on GPL 


Lom the most complete 


= line in the industry. 


GPL. nk 


GENERAL PRECISION LABORATORY INC 
PLEASANTVILLE, NEW YORK 


HOW 
MANY 
Joss 
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WATER 


can flow through the NEW Layne 134 shutter screen 


WHY? Increased inlet area! 


Here’s a screen that is even more efficient 
... has greater strength than the long-last- 
ing Layne 96 shutter screen that made 
Layne water wells famous. 


This new development of Layne creative 
research is used only in Layne water well 
installations, and available exclusively 
through Layne Associate Companies. 


Contact your nearest Layne Associate 
Company for complete details 


LAYNE & BOWLER, INC. MEMPHIS 
General Offices and Factory 
Memphis 8, Tenn 


Lay: 


ve Associate Companies 
throughout the world 


WATER WELLS 
VERTICAL TURBINE PUMPS © WATER TREATMENT 





Get ready for 
October 12th because... 


Oil Progress 


Week puts YOU 
in the 
Spotlight! 


October 12th to 18th is your week 
to tell your neighbors that 

ef} TODAY—OIL BUILDS 

< for your TOMORROW” 














You have a wonderful Oil Progress Week story to 
tell in 1958. It’s personal and timely. This year’s 
story is an expression of the oil industry's confi- 
dence in America’s future. Americans everywhere 
will know that you—and everyone else in the oil 
industry—are looking ahead, building today for 


a better tomorrow. 


You'll have plenty of help : , 
Clip this coupon now for complete 
The Oil Information Committee has a wealth of information about Oil Progress Week. 

attractive, professionally-prepared materials 
available for your use. There are commercials. 
: ae ee . American Petroleum Institute, Dept. G 
films and speer hes for radio and television, win- 50 W. 50th Street, New York 20, N.Y. 


dow posters, exhibits and demonstrations, plus 
I want to take part in promoting Oil Pre gres Week in my 


a complete mat book filled with advertisements town. Please send me your FREE booklet explaining Oil 
Progress Week activities and listing the materials avai 


that anv oilman can use. And all these materials = 
abie to me 


are free! 

\ great way to get started is to contact vour local NAME 
Oil Information Committee Chairman. He will be ADDRESS 
happy to help you plan a program that will work 


for you in your own community. 
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SAVE 


manpower 


Electrified Pipelines 
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Remote control including provision for expan- 
sion typifies electrical planning. Pipeline pump- 
ing at this station depends on Utility Electric 
Power for the required high continuity of serv- 
ice... and depends on remote electric control 
for savings in time and manpower. Low cost 
Purchased Power is the answer to the many 
demands of pumping, pipeline and refinery 
operations in today’s economy. Call your near- 
est Utility Electric Power Company for assist- 
ance in electrification of any phase of your 
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operation ... or write us. 


7 L 4 2 
' Trove taacd Oleclrec + Tower 
AaAVOd HONEY, rrarfte wer, rraintenanctce 


and aerita Yt bcller aut matically 


Petroleum Electric Power Association 


P.O. BOX 35006, DALLAS 35, TEXAS 
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BEAIRD-INGERSOLL-RAND Packaged Compressor 


CANADIAN BUILT Beaird 


tage gas, engine wate 


Beaird Packaged Compressors— 


MADE IN CANADA 


PACKAGED 
COMPRESSOR PLANTS 


Lowest Cost Per Horsepower /nsta/l/ed 


These three 660 h P Be aird-Ingersoll Rand P i¢ kage d compre 


Sol plants ire among the first 1S Canadian- built units 


to he 


delivered by Beaird International, Inc., Calgary. This ne 


Beaird subsidiary offers Canadian producers complete 


service and availabl manufacturing facilities 


Designed for a major oil company, the units will serve 


role in gas processing and boosting. Three stages will be 


for gas boosting and two stages will hand propane 


for the 


chilling process Another example of the flexibility possibl 


solving as production problems these COMPFessors 


Be aird’s vears of ce sign and fic ld CX rience 


With Canadian facilities, Beaird International offers 
source of responsibility from. initial quotation to field 


«t 


retiect 


ingle 


SCTV ICS 


Beaird offices in Caracas Ven Zu¢ la Sscrve South Ameri 


markets. 


Where ter oil or fas ts pre duced thre re are skilled Beaird 


engineers to assist in finding an economical solution to your 


special operating requirements 


THE J. B. BEA 
Shrev 


IRD COMPANY, 
sport, Lo 


siana 


BEAIRD INTERNATIONAL, INC. SHREVEPORT, LOUISIANA 


Office ( ry, Albert ( la @ ( \ 


Inc. 





LEAK-PROOF ONE-PIECE CONSTRUCTION 
from socket to tip of bourdon tube...ac- 
complished by the exclusive Marsh “Cono- 
weld” process 

STURDY "MARSHALLOY”" CASE formed o! 
boiler-plate thickness steel, copper clad in- 
*Marshalloy™ 


give it all the durability and the corrosion 


side and outside by * process to 


resistance of solid copper with the depend- 


able strength of steel 


*Muastergauge™ 


fully covered in Catalog 76-G. All are available with the 





... the gauge 
that has everything! 


SUPERLATIVE "MASTERGAUGE" 
MENT with exclusive 


self lubricating, frictionless action and other 


MOVE- 


“comed™ sector gear, 


refinements that add years to service life 


TYPES FOR EVERY SERVICE.. 


of bourdon tubes including stainless steels 


-wide range 


and monel. Full range of pressures, vacuum, 
compound gauges in endless sizes, case 
styles. Only Marsh has the “Safecase™ for 


dangerous gauge applications 


is standard bearer for the broad line of Marsh Gauges 


“Recalibrator™ 


—best way to correct a gauge that has been knocked out of adjustment 


MARSH INSTRUMENT CO. 

Sales Affiliate of Jas. P. Marsh Corp., 
Dept. M, Skokie, Ilinois 

Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada 


GAUGES + DIAL THERMOMETERS + REFRIGERATION 


“THE STANDARD “ee 
oF ACCURACY” 


2 Vy 





INSTRUMENTS - HEATING SPECIALTIES 


\) 


/ 


ooking > 
for the .” ' 
causes 


eee wardy off accidents 





Helping yoy Spor and eliminate hidden dangers is a specialty of the 
TEIA safgty engineer. And this is just one of the ways that 


he help you keep your work force at top productivity. 


He il tailor a complete program to your specific needs bringing you the 
jJatest, most successful methods for defeating on-the-jub accidents. 
/ This encourages top productivity, morale, loyalty and, best of all, 


/ contributes to the progress of your business while saving you money. 


/ 


/ Get a specialist on your team. Call your Texas Employers’ 


4 representative now for details of this professional service. * 
SERVICE OFFICES 


/ 


ABILENE * AMARILLO + AUSTIN 


TEXAS EMPLOYERS INSURANCE ASSOCIATION stun ss anc 


FREEPORT * GALVESTON 
HOME OFFICE: EMPLOYERS INSURANCE BUILDING HARLINGEN * HOUSTON 
LONGVIEW * LUBBOCK 
MIDLAND © ODESSA © POR 
ARTHUR © SAN ANGE 
AUSTIN F. ALLEN, Choirman of the Boord BEN H. MITCHELL, President ANTONIO © SHERMAN « 1 
WACO © WICHITA FALL 


DALLAS, TEXAS 
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DRESSER 


MANUFACTURING 


DRESSER DYNAMICS, INC., wer yeven 
CLARK BROS. CO., Olean, ~ Northridge, Calif.—Advanced DRESSER-IDECO COMPANY, DRESSER MANUFACTURING 
York—Gas turbines, en Me eee scientific research. Development Columbus, Ohio — Radio. and DIVISION, Bradford, Pa. — Pipe 
reciprocating, centrifugal id of new types of instrumenta- television broadcasting towers, line couplings, pipe repair sleeves 
axial flow compressors — tions and testing in the fields steel buildings, aircraft hangars, and clamps, weldments, forgings, 
steam, electric and diesel driven. of missiles and solid propellants. electric power substations. welding fittings, flanges, rings. 


Wid © Aa as 


anchors, workover and Power Rigs; Full-View* Masts; LANE-WELLS CO., Los An Calif., MAGNET COVE BARIUM 
drilling heads, blowout preventers, substructures; single, dual and Houston, Tex., Oklahoma Ci a CORP., Houston, Tex.—Magcobar* 
tubing blocks, hooks, swivels, Drive-In Rambler Rigs; blocks, Electric and Radioactivity Well Logging, and Magcogel* drilling muds 
kellys, savers, unions. Gas lift swivels, rotaries; mud pumps; Koneshot* perforating, bullet per- and other specialized oil well 
equipment. Molded rubber products. petroleum equipment and supplies. forating, packers, bridging plugs. drilling fluids and chemicals. 


THE GUIBERSON CORPORATION, 
IDECO, INC., Dallas, Tex.—Hydrair* 


[SIE], 


SOUTHWESTERN INDUSTRIAL 

ROOTS-CONNERSVILLE BLOWER SECURITY ENGINEERING DIVISION, ELECTRONICS CO., Houston, Tex.—Seis- WELL SURVEYS, INC., Tulsa, Okla. 
DIVISION, Connersville, Ind. — Rotary Dallas, Tex., Whittier, Calif. — Rock mograph systems and instruments — uclear and electronic research 
blowers, gas pumps, centrifugal bits, Yer 7 bits and hole electronic, electro-mechanical. Com- and t : tro 
exhausters, vacuum pumps, openers; $, casing scrapers puters — analog and digital; recording ot - 

and positive displacement meters. and Neo-Red fu rubber stabilizers. systems. tran reactors. 








nators of radioactivity logging. 








Look for this 
symbol 


...it identifies all Dresser Companies and their products... 
it is your guarantee of the DRESSER plus} 





You gain an important extra plus value every time you are served 
by any of the Dresser companies. This is the unique way Dresser oper- 
ates to serve you better. Each Dresser company works independently to 
assure maximum individual attention to your specific needs... yet all 
are teamed together in a single organization to provide a group of 
research, engineering, and manufacturing services. From Dresser you 
obtain equipment based on the over-all experience of many companies 
in many industries. 


As performance demands on equipment become increasingly 
greater, Dresser will continue to pace the technological changes in your 
field. You can count on the Dresser companies as major suppliers of 
equipment researched and developed to serve you better and meet 
your future needs. 


Wherever you are, whatever your needs, specify equipment from 

Dresser companies. No other single organization offers you the same 

F broad range of “know-how” coupled with individual company atten- 
Mermetic Seal® tion to these specific needs. Be sure to look for this symbol — it’s your 
guarantee of the Dresser Plus %. .. the mark of superior equipment and 


services which have become the standard of comparison the world over. 
HERMETIC SEAL TRANSFORMER 
CO., Garland, Tex.—Transformers, 
reactors, magnetic amplifiers, 
and associated components. 








PACT C, 


PACIFIC PUMPS, INC., Hunt- 
ington Park, Calif. — 
pumps for refineries, power 
on pipelines, eae 
; plunger pumps for oilwells. ne 
BDUSTRIES, imc. 
’ | Ou + GAS 
i EQUIPMENT AND | cHEemical 
ELECTRONIC 


‘ “ } TECHNICAL SERVICES 
\ ef rd yp” INDUSTRIAL 
' 7 


af 





* Trademark registered 


REPUBLIC NATIONAL BANK BUILDING eo POST OFFICE BOX 718 e DALLAS 21, TEXAS 











ALL-ALUMINUM TEST ENGINE to 
check performance of all types of gaso 
line and oil additives in lightweight power 
plants has been installed by Du Pont’s 
Petroleum Laboratory. New unit, a four- 
cylinder engine duplicating a companion 
test engine of conventional cast iron and 
steel, should provide comparative per- 
formance and combustion data for the oil 
and motor industry and should assist in 
the laboratory's development of new prod 
ucts to meet lightweight engine require- 
ments 


The Trade 


PARADE 


rWO TOP OFFICERS who will guide 
the Petroleum Equipment Suppliers As 
sociation for the next year are steeped in 
oil industry experience. They are Wil- 
liam T. Powell, PESA president, who is 
executive vice president of Continental- 
Emsco and Wallace D. Wilson, vice pres- 
ident, who is president of Wilson Sup- 
ply. They were elected at the Associa- 
tion’s Annual Meeting recently in Can- 
ada 

Powell is a native of Wales, Great 
Britain and a graduate of South Wales 
and Monmouthshire School of Mines (in 


Send for Bulletin 101-R3 
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W. D. Wilson 


W. T. Powell 


1923). He joined Emsco in Los Angeles 
in 1937 as chief engineer of the fabricat- 
ing plate department and advanced until 
he was elected president of Emsco in 
1952. On January 1, 1957, when Conti- 
nental and Emsco merged, Powell be- 
came executive vice president in charge 
of manufacturing and engineering with 
headquarters in Dallas. He is also chair- 
man and director of Emsco’s British 
subsidiary, Emsco Engineering Company, 
Ltd. 

Wilson, PESA vice president, has been 
prominent in the oil well supply business 
for 46 years. He began his career as a 
bookkeeper with the Republic Supply 
Company in Houston in 1912 and ad- 
vanced to secretary and treasurer of that 
company. In 1921 Wilson organized Wil 
son Supply Company. Since that time, 
under his guidance, the company has 
grown to be one of the largest independ- 
ent oil and gas well supply firms. It has 
21 branch houses covering all of the Gulf 
Coast of Texas and Louisiana, in addi- 
tion to stores in West Texas and New 
Mexico. He is also president of Wilson 
Foundry and Machine Company and the 
Engineered Oil Tools, Inc. As a tribute 
to his contributions to the supply industry, 
Wilson, in 1953, at the International Oil 
Exposition in Tusla, was named “Grand 
Old Man of the Supply Industry.” 


NEW DISTRIBUTOR for Axelson sub- 
surface pumps and sucker rods is Oil 
Field Sales & Service, S.A. of Axelson 
Manufacturing Company, Division of 
U. S. Industries. The complete Axelson 
inventory of parts and repair equipment 
has been purchased by Oil Field Sales & 
Service from Axelson’s former distribu- 
tor, Servicios Industriales, C.A. 


LLOYD W. STANSBERRY has been ap- 
pointed secretary-treasurer of W. C. Nor- 
ris, Manufacturer, 
division of Dover 
Corporation, Tulsa, 
and assistant secre- 
tary and assistant 
treasurer of the par- 
ent company, an- 
nounced W. L. But 
ler, Norris president. 
In this appointment 
he fills the vacancy 
. left by the late 
L. W. Stansberry Charles Huffman. 

Stansberry comes to 
Norris from a position as secretary-treas 
urer of McNamar Boiler & Tank Com- 
pany, Tulsa. 

Recently G. W. Davidson Jr., vice 
president sales, of the company, directed 
a closer study of product lines at the gen 
eral meeting of sales personnel. 

Representatives of Oklahoma, Louisi- 
ana and East Texas, Kansas, Rocky 
Mountain and Illinois Basin areas met 
here in the home office for concentrated 
attention on sales programming and prod- 
uct lines. Paul Hagaman, sales manager, 
and Jack Getty, division manager, were 
assisted in sales studies by the engineer- 
ing staff under Al A. Hardy 
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ANOTHER WORTHINGTON FIRST 


SUTC 


THE ONLY 2-CYCLE 
ENGINE COMPRESSOR 
WITH SELF-SUSTAINED 


TURBOCHARGING! 


TURN PAGE FOR DETAILS 
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TURBO-UNIFLO 
OPERATION 


Straight through 
flow of air in the cyl- 
inder, the large inlet 
port areas (full 360 
degrees), and the 
timed exhaust valves 
give maximum scav- 
enging effectiveness 
with optimum back 
pressure. 























VENECRAL SCUIIVN, :eprembper, | 720 


Easier starting, quicker loading, 


Compact, reliable, efficient—the 
unique SUTC gas engine compressor 
with independent turbocharging has 
quickly become the outstanding en- 
gine compressor on the market. (To- 
day, sUTC engines are in operation 
in chemical, petro-chemical plants 
and in pipeline service throughout 
the world!) Thanks to the self-sus- 
tained turbocharging feature the 
suTc develops almost double the hp 
in the same space required by a non- 
turbocharged engine. Further, the 
field-proved Worthington TURBO- 
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most flexible in operation 


UNIFLO system provides the most 
complete scavenging, resulting in a 
complete absence of residual gases 
in the combustion chamber. 


Power — The sutc integrates ex- 
haust-powered turbocharging with 
field-proved Uniflo scavenging de- 
sign for unequalled stability of per- 
formance over the complete range of 
speed and load requirements. The 
suTC range: 1250 to 2500 hp. Sup- 
plied in 5, 6, 7, 8 and 10 cylinder 
in-line units. 


Economy —No engine compressor 
in this range is more economical. 
Low fuel consumption stems from 
the fact that sufficient exhaust gas 
energy is applied to give full turbo- 
charged effect through all speeds 
and loads without added mechanical 
means for driving the supercharger. 


Efficiency — Operating at rela- 
tively high compression ratio, the 
Turbo-Uniflo design affords much 
smoother combustion characteristics 
than other engines with lower com- 


pression ratios. This is due to the 
positively controlled timing arrange- 
ment, cylinder configuration and de- 
sign of the exhaust manifolding. 
For complete details on the sutc 
turbocharged gas engine compres- 
sor, call your nearest Worthington 
District Office, or write: Worthington 
Corporation, Section 43-2, Harrison, 
New Jersey. In Canada: Worthing 
ton Canada Ltd., Brantford, Ont 


WORTHINGTON 
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compressor-user survey shows 


FEATHER VALVE PREFERRED 2 101! 


FEATHER VALVE 


+ 2VARVE:A.. 


A recent survey of compressor users put the amazing 
Feather* Valve first by far in all four operating categories 

simplicity of construction, efficiency, low maintenance 
cost and quiet operation. In addition, the Feather Valve 
was picked as the preferred compressor valve 2 to 1 over 


the nearest competing type of valve! 

The lightest, fastest-acting valve available, the amaz- 
ing Feather Valve provides very sharp action with virtu- 
ally no slip or back-flow. It works with no impact .. . has 
no buffer plates or cushioning devices. Practically inde- 
structible it assures long life with negligible mainte- 
nance costs. When buying your next compressor, look 
into Worthington’s complete line of Feather Valve units. 
Worthington Corporation, Harrison, N. J. 


WORTHINGTON 
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Financing from the FERST in Daiias 


goes where you go! 














Specialized experience, organization, and resources 
to help you with practically any kind of 


need for “working money”. 


FIRST NATIONAL BANK in Dallas 


Member Federal Deposit Insurance Corporation 


= Swe e . 
>, WO? put FIRST financing 
“Yes” . . 
in your own oil future 
GENERAL SECTION, September, 1958 FOR FURTHER INFORMATION ON 
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only 
CATAWISSA 


gives you all these 
features for your 
forged steel pipe 
union requirements 


1. Uniform walls for even expansion and 
contraction under temperature changes. 
They follow the pipe! 


2. Catawissa Ball-to-Angle Seats give 
you a ‘Perfect Seal’’ regardless of pipe 
alignment! 


3. More than adequate wall thicknesses 
give you Catawissa’s 3-to-1 Safety Fac- 
tor (3000-Ib. service, 9000-Ib. test; 6000- 
Ib. service, 18000-Ib. test)! 


4. Round, straight barrels for fast 
wrenching. No uneven or tapered sur 
faces to cause wrench slips or wrench 
locking! 


Catawissa Perfect Seal Pipe Unions are made 
by Union Specialists from 80,000 Ib. tensile 
strength steel (ASTM Spec. A-105-55T, Grade 
Il). Steel forgings from our own forging mill 
are Closely checked for imperfections and | 
finishing on modern, automatic machines with 
close inspection during and after production | 
give you pipe unions second to none! 


Write for Catalog 58 showing the complete 
Catawissa line of Perfect Seal Products 


for complete, guaranteed satisfaction 


: alwa YS specify 


CATAWISSA 


CATAWISSA VALVE & FITTINGS CO. 
CATAWISSA © PENNSYLVANIA 
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Trade Parade 


INCOMING ORDERS for its equipment 
took a decided upturn for June and should 
point the way for more successful third 
and fourth quarters of the year, G. V. 
Leece, president of Gardner-Denver Com- 
pany, told the Security Analysts of San 
Francisco. 

The most marked increase in sales came 
in construction equipment, Leece said, 
and oilfield equipment volume rose for the 
first time in several months. Gardner- 
Denver Company, with headquarters in 
Quincy, Illinois, manufactures compres- 
sors, pumps, rock drills and air tools. 


NEW SIE OFFICE SYSTEM was in- 
stalled by Rogers Geophysical at Roswell, 
New Mexico. The system from South- 
western Industrial Electronics — the MS- 
12/MS-17 GeoData System provides a 
fresh approach to the geophysical prob- 
lems of the “Four Corners” area, and the 
lands extending through eastern New 
Mexico into West Texas. 

By establishing the new center, Rogers 
now has an electronic data reduction 
service for geologists and geophysicists 
over a large and problematical area. 


A COLORFUL, TWO-LEVEL industrial- 
educational exhibit center will be opened 
soon in the heart of Chicago by the Borg- 
Warner Corporation, R. C. Ingersoll, 
chairman announced. The display area is 
rated as probably the largest company- 
owned facility of its kind in the country 
from the standpoint of the number of 
products and divisions represented. 
The center will be in the new Borg- 
Warner Building on the corner of Mich- 
igan Avenue and Adams Street directly 
across from the Chicago Art Institute. 


A FOREIGN OPERATIONS department 
was formed by Graver Water Conditioning 
Company, New York, division of Union 
Tank Car Company. Jesse D. Crell has 
been appointed manager. The new unit 
will work in conjunction with the Inter- 
national Division of Graver. 

Function of the department will be to 
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10,000 VISITED BUCYRUS-ERIE Com- 
pany’s new $12 million drill division 
~~ at Richmond, Indiana, at an open 
ouse. The plant is headquarters for 


Bucyrus-Erie’s entire drill division. Rich- 
mond will produce Bucyrus-Erie’s com- 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


expand the world-wide organization of 
representatives handling the complete line 
of liquid treatment equipment designed 
and manufactured by Graver. Graver of- 
fers equipment for industrial water and 
waste treatment and chemical processing. 


A NEW SALES OFFICE in Fort Worth, 
for the states of Texas, Oklahoma, and 
New Mexico was announced by R. C 


W. D. Thomson C. O. Davin 
Sargent, division vice president of Pipe 
Linings of Wilmington, California. C. O. 
Davin, who has been with Pipe Linings 
since 1951 will be in charge. 

Sargent also announced appointment 
of W. D. (Dave) Thomson to the Pipe 
Linings sales staff. He was previously 
with -Amercoat and prior was assistant 
sales manager for Gladding McBean. 


> Allen B. Du Mont Laboratories. Frank 
M. Girard has been appointed district 
sales manager of the mobile communi- 
cations division. His territory covers 
South New Jersey, Delaware, and East- 
ern Pennsylvania. 


> Cooper-Bessemer Corporation. Ap- 
pointment of Guillermo Freytag as 
branch manager of its Mexico City office 
was announced. In his new capacity Frey- 
tag will have direction of the application 
and sale of Cooper-Bessemer compressors 
and engines in Mexico. 
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plete line of water well, oil well, and blast 
hole drills for both domestic and foreign 
markets. Cut shows some of visitors at 
the new plant. 

Henry Jameson is general manager of 
the drill division. 
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Trade Parade 


ITS ENTRY INTO the field of industrial 
process control was announced by Gen- 
esys Corporation, a 


wholly owned sub- | 
diary of Chance | plan to go...plan... \\ to \ \show 


Genesys will manu- 
facture and develop 


one 

commerical digital “XN 
control computer 
systems as well as A. 
a supporting line of ro 
proprietary nucleus THE e) ’ 
products for such a. . 5 
systems. 

Product develop- J.P. lekas 


ment will be headed by John P. Lekas, 
vice president, whose long and extensive 
career has marked many a milestone in 
the product and computer components 
field. Among his inventions are included 
a well-known airborne fire control sys- 
tems tape recorder and numerous memory 
components of existing computer systems. 

Systems engineering will be headed by 
Geoffrey Post, vice president. His sys- 
tems and computer experience encom- 
passes a wide scope of analog and digital 
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Geoffrey Post J. F. Davis * 


computations and automatic control. Post 

has several important inventions in the 

computer input-output field and is the 

author of a large number of publications 

in control and computation. 
Marketing activities will be under the | 


direction of John F. Davis, vice president, 
whose years of engineering and sales ac- 

tivities include industrial instrumentation | OCT. 16-19, 1958 
and computer marketing. 

NEW FIELD PIPE TESTING division 


was set _up by Brown Oil Tools at its Here is business for you! Your product or service reaches the 


a Ea heart of the oil industry when you show at the Permian Basin 


as superintendent. Oil Show. It'll be the biggest in the industry this year, and you 
All testing equipment ae 
has been transferred can’t afford to miss it. 
to this new division. 
Potts and his staff are : ' 
making a thorough In ’56, over 150,000 oil-people came to see the newest in oil 
study of present test- 
ing equipment and | 
testing procedures to 500 exhibitors. This year there’ll be more of everything. 
evaluate these in light 
E. L. Potts of today’s well com- 
pletion techniques. Plan now to show. Be sure to go. Address your inquiry 
The new division superintendent has_ | : : ; ats ; 
been associated with Brown since 1949. for information & contracts right now, while exhibit space is 
His engineering background has included available. 
experience with refining, construction, 
transmission and oil tool companies. 
From 1941 until the time he joined 
Brown, he was works manager at Halli- vee : 
burton’s main plant in Duncan, Okla- | ( the oilfield workers show) 
homa. 


> Jones & Laughlin Supply. H. D. Witt 
has been appointed store manager at El- 


Dorado, Kansas. He has been salesman permian iL SHOW 
> since 5? . 

there since 1952 basin 

> General Mills. Thomas H. Boyd was 316 W. 5th/ODESSA, TEXAS 

appointed Philadelphia district sales man- 

ager for the Chemical Division. He will 

be headquartered at the new Philadelphia 

sales office at 1445 City Line Avenue, 

Overbrook Hills, Pennsylvania. 


equipment, techniques, and services...displayed by more than 
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Trade Parade 


> Ramo-Wooldridge Corporation. Dr. 
Ralph P. Johnson, formerly vice presi- 
dent, research and development, was 
named group vice president in charge of 
the General Electronics Group of Divi- 
sions. He will be responsible for directing 
all research, engineering, manufacturing, 
and administrative activities of the com- 
pany except those of Space Technology 
Laboratories and The Thompson-Ramo- 
Wooldridge Products Company, both of 
which will report separately to the presi- 
dent. 

Dr. Burton F. Miller, formerly vice 
president and director of the communica- 
tions division, becomes vice president and 
director of advanced systems planning, 
and will participate with Drs. Wooldridge 
and Ramo in planning and arranging for 
the future entry by The Ramo-Wool- 
dridge Corporation and its affiliates into 





major new product areas. 

Milton E. Mohr, formerly vice presi- 
dent and director of the control systems 
division, has been named vice president, 
engineering, and will be responsible for 
the control systems division, communica- 
tions division and the Electronic Instru- 
mentation Company. The latter, a divi- 
sion of The Ramo-Wooldridge Corpora- 
tion, is in Denver, Colo. 

Irwin A. Binder, vice president, manu- 
facturing, will have direct responsibility 
both in Denver and Los Angeles for the 
activities of the Manufacturing Division. 


> Universal Oil Products Company. D. 
B. Carson has been named manager of 
the engineering department, R. E. Suther- 
land, vice president of engineering an- 
nounced. Carson's post is newly created 
in an expansion of the engineering de- 


Over One Million Feet of. 


KRALOY 


HIGH-IMPACT 


PVC PIPE 


in oil-country use today 


This proves that there is no substitute for 
Kraloy experience 


KRALOY is the most experienced manufac 
turer of PVC plastic pipe for the petroleum 
industry. The first polyviny! chloride lead line 
installed in this country—at Great Bend, Kansas 
—was Kraloy Pipe. Kraloy High-impact PVC 
today is preferred by production men for main 
tenance-free service in lead lines and disposal 
systems. Kraloy customers use Kraloy High 
impact PVC pipe for lead lines, gas lines, and 
salt water lines because Kraloy normally elimi 
nates (1) sulphur corrosion due to sour crude 
(2) paraffin buildup, (3) corrosion and scale 
(4) trouble from soil electrolysis 


YOU Benefit From KRALOY'S Quality Controi 
To insure quality control, random samples of 
Kraloy Plastic Pipe are tested daily in Kraloy's 
own laboratory for burst pressure, impact resist 
ance, and tensile strength under standard ASTM 
specifications 


Kraloy Pipe is Soild Only Through 
Qualified Supply Stores 


Warehouse stocks and sales representatives 


Kraloy Export Office, 30 Rockefeller Plaza 
N. Y. 20, N. ¥ 
John Piersol, 13913 Hillcrest Rd 
DALLAS 30, TEXAS 
The Mock Company, 2005 Hackney 5S! 
HOUSTON 23, TEXAS 
J. W. Massey, Jr., P. O. Box 2224 
MIDLAND, TEXAS 
Ross Howell, 209 E. Scott St 
WICHITA FALLS, TEXAS 
The Becker Sales Company, P. O. Box 2262 
TULSA, OKLAHOMA 
The Becker Sales Company, 3013 S. High St 
OKLAHOMA CITY, OKLAHOMA 
Robinson Oi! Field Specialists, 616 Main Si 
GREAT BEND, KANSAS 


For Detailed Information Write Dept. PE98 


KRALOY plastic pipe co., ine. 


4720 East Washington Boulevard, Los Angeles, Calif 
Subsidiary of the Seamless Rubber Co., a Rexall Drug Co. Subsidiary 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARCI 





partment to meet needs of UOP’s increas- 
ing business in petroleum refining and 
petrochemical process design. He will 
have general supervision of all activities 
of the department, including project en- 
gineering, process engineering and engi- 
neering services. 

L. O. Stine was appointed manager of 
pilot plants, where new processes are de- 
veloped and established processes are 
adapted to commercial operation. 

Karl T. Hartwig, placed in charge of 
the project section, which includes con- 
struction services and coordination of 
design and construction activities. He 
formerly was a project coordinator. 

J. H. Vavra, made head of engineer- 
ing services section, responsible for draft- 
ing, estimating and mechanical design. 
He formerly was chief estimator. 

Adalph H. Widowit, formerly adver- 
tising manager of Skil Corporation, Chi- 
cago, joined the public relations staff 
at Des Plaines, Illinois. 


> Schlumberger Well Surveying Corpora- 
tion. Dr. Clark D. Goodman, a noted 
nuclear physicist, was elected vice presi- 
dent and director of research at the lab- 
oratories in Ridgefield, Connecticut. Dr. 
Goodman will serve under A. Blanchard. 
Vice President - Technique. 

The physicist’s most recent association 
was with the Atomic Energy Commission 
as Assistant Director of Technical Opera- 
tions, Division of Reactor Development. 
He recently resigned that position as well 
as resigning from the Massachusetts In- 
stitute of Technology, where he had been 
a member of the faculty and active in the 
field of nuclear physics for nearly 20 
years before he joined AEC in 1955. 


> Beckman. James D. Mixon was named 
field service engineer at the process in- 
— division office, Chicago. Mixon 
has been with Beckman Instruments since 
January, 1957, having served as lead man 
for final instrument inspection, Scientific 
Instruments Division. 


> A. O. Smith Corporation. A number of 
sales organizational changes affecting 
meter, service station pump divisions 
have been announced. J. W. Harris has 
been promoted from area manager at 
Houston, Texas, to sales manager, en- 
gineered products, on a national basis. 
W. T. Schultze has been promoted to 
area sales manager, Northeast Territory, 
with headquarters in New York. 
D. Burns has been appointed area 
sales manager, Plains Territory, with 
headquarters in Tulsa, Oklahoma 


> Philco Corporation. John B. Hunt has 
been named assistant general manager of 
the government and industrial division 
He will be responsible for the financial 
aspects of the Division and its Western 
Development Laboratories at Palo Alto, 
California, and the Philco subsidiary 
Sierra Electronic Corporation at Menlo 
Park. 

As a senior consultant for the manage 
ment consulting firm of McKinsey & 
Company, Hunt gained considerable ex 
perience in management controls, or- 
ganization, finance and basic business 
policies. 


> Worthington Corporation. George 
Steven, formerly assistant general man- 
ager at the Buffalo division, has been 
named general manager of the compres- 
sor and engine division. He replaces Vice 
President Austin C. Ross who has retired 
after serving the corporation for 26 years. 
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> United States Rubber. Dr. Thomas L. 
Wilson has been appointed manager of 
the Research Center in Wayne, New 
Jersey. He replaces Dr. Arthur E. Brooks, 
who was recently appointed an assistant 
director of the research and development 
department. In his new assignment Dr. 
Wilson will manage the company’s multi- 
million dollar Research Center opened 
last year in Wayne. 

> Otis Engineering Corporation. Johnny 
Wall is new manager of the division office 
in Odessa. He was formerly stationed in 
Odessa as a sales engineer. He succeeds 
Jack Russell, who was promoted to as- 
sistant manager of field sales in the Dallas 
home offices. 


> United States Steel. Jackie Ray Hunni- 
cutt, field representative of Oil Well Sup- 
ply Division, was transferred from Den- 
ver City, Texas, to Kermit, Texas. 

Ivan A. Jones was made Oil Well Sup- 
ply field representative at Wewoka, Okla- 
homa. 

Frank C. Nuhfer is the new area en- 
gineer at Columbus for Oil Well Supply. 

The appointments of a store manager 
and a field representative for the Oil Well 
Supply Division at Morgan City, Louisi- 
ana, were announced by M. F. Jones, 
Gulf Coast Area manager of the division. 
New store manager, James H. Rudd Jr., 
goes to Morgan City from Houma, Lou- 
isiana, where he has been field representa- 
tive since 1956. Joe Charles Bradley, new 
Morgan City field representative, was em- 
ployed by the division in 1957 at Harvey, 
Louisiana. 


> General Electric. A. A. Watson has 
been named manager-marketing and as- 
semblies and components sales. Watson 
has been associated with General Elec- 
tric since 1936, when he joined the Trum- 
bull Electric Manufacturing Company, 
then a G-E affiliate, as a sales engineer. 

R. C. Wilson has been named man- 
ager-manufacturing and plant operations. 
In his new assignment Wilson will have 
responsibility for the manufacturing func- 
tion and the five plants of the distribution 
assemblies department. He will make his 
headquarters in Plainville, Connecticut. 

H. R. Oldfield Jr., former general man- 
ager of the computer department, has 
been appointed general manager of a new 
company component, the name of which 
has not yet been disclosed. He is suc- 
ceeded by C. C. Lasher, formerly man- 
ager of marketing of the computer de- 
partment. Both appointments are effec- 
tive immediately 

The computer department is the young- 
est one in the company. It was established 
in 1956 with headquarters in Phoenix, 
Arizona, to develop and manufacture 
electronic computers and components. 


> Houston Oil Field Material Company. 
George E. Matter has been named execu- 
tive vice-president and general manager 
of Homco International, C.A. He began 
with Homco as a directional drilling en- 
gineer in Corpus Christi, Texas in 1941. 
In his new position, Matter will direct 
all entities of Homco International, C.A. 
with offices and warehouse facilities in 
Los Morochas, Venezuela. 


> Milwhite Mud Sales Company. Gilbert 
Pollard, a member of the sales department 
for the past five years, was appointed 
sales manager. 

Robert A. Jung, who has been asso- 
ciated with the drilling mud industry 
since 1942, and has acted in the capacity 
of engineering co-ordinator for the com- 
pany, was appointed manager of engi- 
neering. 
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Here’s how you can solve 


your toughest weed problems... 


Get acquainted with new Concentrated 
BORASCU weed killer! This effective and 
economical way to keep ground free of 
weeds and grasses is one of the easiest. 
There’s nothing to mix...no water to haul 
... Just clean dry borate granules for broad- 
casting by hand or for application from any 
mechanical spreader. Concentrated 
BORASCU is lastingly effective... for as long 
as 24 months in many cases! So, to lower 
your costs for “grassing” and, at the same 
time, to achieve a superior job, start using 
Concentrated BoRAsScU weed killer...the 
kind that’s NONPOISONOUS, NONFLAM MA- 
BLE, and NONCORROSIVE to ferrous metals. 


UNITED STATES BORAX & CHEMICAL CORPORATION 
Pacitic Coast Borax Company Division 


630 SHATTO PLACE *¢ LOS ANGELES 5, CALIFORNIA 


Save Sen “enon “en: en tenn ts NGS Gh ae 


FOR FURTHER INFORMATION ON if 4] 
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BOTTOMS MANAGEMENT 


works 
the most effective chemical for treating 


PARAFFIN for 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment . . . 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 
6489 Houston, Texas ... 
eS Kilgore, Texas 
.. UN 7-2235 Lovington, N. M. ... 

New Iberic, La. 
OR CALL YOUR SUPPLY STORE deus, tonne .. ee 
Prott, Keonsas ...« GR 2-3745 
Edmonton, Alberta 66-6950 
Shreveport, la. .... 8-1962 
Oklahoma City, Okle..V! 3-6629 
WH 9.3854 


PERSONAL TRUST DEPARTMENT 


MERCANTILE 
NATIONAL BANK 


DALLAS, TEXAS 

















AND THANKS TO 
OUR EXPERIENCE 
AND FACILITIES, 
WE DO IT BETTER 


Among men who know marine vessels 

best, it’s a recognized fact that Levingston 

builds better tugs and barges. There are 

several important reasons why: First, 

Levingston has personnel with many 

years of experience. Second, Levingston 

has a completely integrated yard with 

the most extensive production facilities. SHIPBUILDING COMPANY © ORANGE, TEXAS 
Third, every job at Levingston receives —— 


a higher degree of expert attention. 
© — For complete detoils, send for free brochure 
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Here’s the newest development in wire rope— 


(8) FIBRESEAL 


It’s TIGER BRAND 
of course! 


This new wire rope was developed to meet the 
need for longer life in sand lines, swabbing lines, 
coring lines and cable tool drilling lines. It has a 
plastic impregnated fiber core which combines the 
good deterioration resisting properties of a plastic 
core with the excellent strand supporting charac- 
teristics of a fiber core. 


The plastic protects the fiber and prevents absorp- 
tion of acids and other hole fluids. Consequently, 
the rope retains its structural balance even when 
used in drilling or swabbing acidized or sour wells. 


One of these new Fibreseal ropes was used in 
cleaning out 23 wells. Twelve of the wells were 
acidized and very corrosive. After four months of 
service, the rope was checked for deterioration. 
The core was found to be in good condition, having 
resisted all well fluids without trouble. The user 
was extremely well pleased with the extra service 
life he obtained, and the behavior of the line has 
been very satisfactory. 


Send the coupon for the complete story on USS 
Tiger Brand Fibreseal Wire Rope. 


USS and Tiger Brand are registered tradem 


American Steel & Wire 
Rockefeller Building 
Cleveland 13, Ohio 


Please send me your free folder on Tiger Brand Fibresea/ 
Wire Rope 


Name 
Company 


Address 


American Steel & Wire ; 
Division of United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors + United States Steel Export Company, Distributors Abroad 
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The float actuated 2800 series is a low cost, snap acting liquid level control 
available with either electric (explosion-proof ) or pneumatic switch action. Pilot 
is interchangeable on float housing assembly. Features the stab-in 

type of tank mounting for easier installation. 

Write for Bulletin F2800 for complete information. 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 





Marshalitown, lowa / Woodstock, Ontario / London, England SINCE 1880 
THER INFORMATION ON 
E-44 ADVERT! on poate SEE nnaeen SERVICE CAR GENERAL SECTION, September, 1958 





HIGH PRESSURE — 


HOT TAPS MADE EASY 


















MUELLER® Curb Valve Tees 
™ and DH-2 Drilling Machines 


make hot taps in high pressure 





transmission lines a cinch. Lateral connections 
are made quickly under com- 
pletely controlled conditions. And a 
means of shut-off is provided right at th 


transmission line. 


Just 5 simple steps 


1 Weld tee to transmission line. 
6 Complete branch line. 


© Drill through tee into transmission line with DH-2 Machine as shown at left 
Q Insert valve stem into tee with completion machine. 


9 Cap tee and open valve to complete installation. 


Specifications........ ' 


— rye ae 


>“) NO-BLO LER 


a 


MUELLER CoO. 





Factories ot: Decatur, Chattancogo. Los Angeles 
in Conade: Mueller, Limited, Sernie, Ontor 
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MUELLER’ CURB VALVE TEES GIVE 
POSITIVE SHUT-OFFS 
up to 1200 p.s. i. 














Metal-to-metal seat contact in both closed and opened positions gives 
tight shut-offs and prevents leakage. ‘‘O”’ ring stem and cap seals give 
a double seal against leakage. If desired, tee may be operated from 
ground level through a curb box. 


H-17800 CURB VALVE TEE 


Welding or threaded inlet 
sizes 34” through 2” 

Welding, threaded, extended, Dresser or insulating outlet 
sizes 34” through 2-14” 


extended inlet type 


for use with reinforcing saddle 


H-17801 CURB VALVE TEE 


Welding inlet 
size 2” 
Cone-shaped 1” welding outlet 
for 1”, 1144”, 144” and 2” pipe 


RECONDITION VALVES 
UNDER PRESSURE 


Mueller Curb Valve Tees may be kept in perfect op- 
erating condition for years. If the valve becomes 
worn, the following maintenance can be done with 
the valve on the line and under full line pressure. 

e@ Valve stem may be removed and body seat refaced 
e@ Stem seat may be refaced or a new stem inserted 
e Both “O” ring seals may be replaced 








power-operated drilling machine 
speeds culling time! 





















| DH-2 H-17145 | 
: DRILLING MACHINE COMPLETION MACHINE | 
Drills 14” through 214” Companion machine to DH-2 
14” boring bar travel Inserts and extracts valve stems 
Automatic or manual tool feed Refaces valve body seats d 
Power or hand-operated Hand-operated, balanced-pressure 
Air motor or gasoline engine design ] 
4 power units Working pressures to 1200 p.s.i. at 
in Working pressures to 1200 p.s.i. at 100° F. 
] 100° F. : ; Working temperatures to 500° F. at : 
«met gh Working temperatures to 500° F. at 1000 p.s.i. \ 
1000 p.s.i. 
4 
® 





NO-BLO 3 


MUELLER Co. 


Write for complete information DECATUR. ILL 
r) . 


on these and other NO-BLO® fillings, 
machines and equipment 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Sarnia, Ontario 


rm No. Pi 8874 Printed in U.S.A 











announces 



























? first practical and guaranteed. 


ING ROOF | 


FOR small diameter tanks in 
MARKETING, BULK STORAGE, PRODUCING 
and REFINING OPERATIONS. 


Suitable for storing gasolines, crude oils, and hydrocarbon chemicals. 


The HAMONDFLOTE COVER is constructed of rigid 
polyisocynate foam—a plastic material with exception- 
ally low density and high load carrying capacity. 


* CONSERVES VAPOR - PRESERVES PRODUCT 
* PREVENTS CORROSION - LOW COST—NO MAINTENANCE 
* UNSINKABLE + VIRTUALLY INDESTRUCTIBLE 
* LONG LIFE—(more than 10 years expectancy) 
* UNAFFECTED BY WORKING TEMPERATURES 
—(from —94° to +300° F) 


'Y FOR ITSELF 
* EASILY INSTALLED OR REMOVED ; 


MONTHS. 


Write or call us and we will send our nearest representative 
to give you full information. 


*Pat. Pending, Trade Mark reg. 


HAMMOND IRON WORKS 


——S >> 744 BROAD STREET, NEWARK 2, N. J. 
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HOTEL CLEVELAND 
se Cleveland Room 


Dine in the splendid old world 
setting of a grand dining 
room, The menu is varied, the 
service unexcelled 


+ y 
We awa IO 
yenje oem 
One of the brightest of the city's 
supper clubs. Dancing nightly 
from 9:00 p.m 
Air conditioned, of course. 


Rik Room & 


A trve specialty restaurant 
For Fabulous Roast Beef, 
roasted, corved and served 
to your order 


MEN'S BAR 


Strictly stog — is this oll mole 
haven for good drinks, 

good food and good talk 

Plus sports events on TV 


TRANSIT BAR 


For rapid service in the most 
unique bor in the country 
decorated with an outstanding 
collection of miniature trains 


“PANO 


Pause — in the relaxing, informal 
atmosphere of the gayly decorated 
Patio. It's a Cleveland habit to 
say — “Meet me at the Patio 


_—— eae ae ae ee ee 


se Coffee Shop 


Service is brisk and decor cheerful 
in the modern, air-conditioned 
coffee shop. Enjoy o tasty sandwich 
or a moderotely priced meal 


Wal 


CLEVELAND, OF10 


WRITE OR CALL FOR YOUR RESERVATIONS NOW 
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Trade Parade 


> Continental-Emsco Company. William 
Storms was appointed merchandise man- 
ager in Caracas, Venezuela, and Werner 
R. Rieter as export sales engineer in New 
York. 

Storms, as merchandise manager for 
Continental-Emsco Company C.A., will 
have direct supervision of inventory and 
merchandise stocking for the three Con- 
tinental-Emsco stores in Venezuela. Rieter 
will headquarter in the home offices of 
Continental-Emsco’s Export division. The 
oil field supply and manufacturing com- 
pany’s Export Division is managed by 
H. E. Lowrey. 


> National Supply Company. R. Carson 
Allan, manager of Venezuelan subsidiary, 
has been transferred to the export divi- 
sion headquarters in New York City as 
area sales manager for Europe and Af- 
rica. He is succeeded by Lynn L. Leigh. 
Allen joined National Supply in 1938. He 
was transferred to the Export Division in 
1947, where he became division engineer 
in 1952. He was appointed district man- 
ager in western Venezuela in 1954 and 
has served as manager in that country 
since 1956. 

Charles A. McCollum will concentrate 
his efforts as area sales manager for the 
Middle East and Far East. He formerly 
acted also as area sales manager for 
Europe and Africa. 

Howard C. Tait, area sales manager 
for Venezuela, has been transferred to 
Caracas as sales representative of the 
Venezuelan company. He is succeeded by 
C. E. Vandergrift. 


> McCullough Tool Company. Sales Rep- 
resentative W. S. Hemphill, formerly in 
Victoria, Texas, has been transferred to the 
Houma, Louisiana, location; D. B. Petty, 
sales representative, has been transferred 
from Wewoka, Oklahoma to McCul- 
lough’s Hominy, Oklahoma branch office. 


> Koehring Company. Philip E. Cunning- 
ham, Milwaukee, has been named new 
product manager for the excavator line of 
Koehring Division, Milwaukee. Before his 
appointment he was employed by a con- 
struction equipment distributor in Wis- 
consin. 
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ATLANTIC CITY’S NEWEST 
CONVENTION HOTEL 


The JEFFERSON with its new facilities for 
handling all convention groups is fast becoming 


Atlantic City’s most lar convention hotel. 

The JEFFERSON features an abundance of 
Meeting, Banquet and Exhibition Rooms fully 
equipped to handle your every need. Experienced 
personnel. Location ideal in heart of Atlantic 


City. 
Write e@ Phone e Wire Today 
For Descriptive Literature 


CONVENTION MANAGER 


HOTEL JEFFERSON 
Atlantic City ° New Jersey 





FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 





Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Sarnia, Ontario 





CLASSIFIED 








Help Wanted 


PRODUCTION ENGINEER. Mini- 
mum five years’ experience in design 
and installation of oil field production 
equipment. Opportunity for profit- 
sharing basis with new engineering and 
construction firm along Louisiana Gulf 
Coast. Offshore experience helpful. 


Box 203 
c/o The Petroleum Engineer 
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“FASTER _—~ 
raom FOSTER 


& ALL TRACK EQUIPMENT \. 
Nation's Largest Warehouse Stocks 


L.B. FOSTER «. 


PITTSBURGH 30 - ATLANTA 8 - NEW YORK 7 
| CHICAGO 4 + HOUSTON 2 + LOS ANGELES 5 





















Se Pe - uw 


| *,. Your Choice for Convenience 
in PITTSBURGH 


Hotel littsburgher 


Right in the heart of the 
Golden Triangle 400 out- 
side rooms with TV and 
every comfort of medemn 
hotel design. General 
Forbes Lounge and Dining 
Room ... Air Conditioning 


= Airport Limousine and * 
Taxi Service t 
Forbes Avenue Below Grant P ; 
ATlantic 1-6970 
BS a 


| Jacktown Meteor Hotel 


ewer or 
tn Me 


The very finest accommo- 
dations. 60 air-conditioned 
rooms with TV, telephone, 
combination tile baths Ex 
cellent dining room F acili- 
ties for group parties 15 





to SOw 
Route 0 Irwin, Pa 
1 mile West of Irwin Imerchange « / 4 
ba sa : ‘ a " 
. UNderhill 3-2100 : 
t ad ‘ 
) Hotel littshurgher Motel 
D' KNOT?) 7 Opposite Greater Pittsburgh Air- 
ald ) port on beautiful Airport Parkway 
i J West. 56 tuxurious air-condi- 
> / A tioned rooms with tile bath, TV, 
4 / private phone. Courtesy car to 
Wo 4 and from airport oo 
>Morets ad 
AMherst 4-5152 
Joseph F. Duddy, Gen. Mgr. ‘3 


£ | 
BB resetype Service. For immediate confirmation of reservations C 
ot no charge . . telephone ony Knott Hotel-or teletype PG. 29 a 
s 

; 
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GENERAL SECTION, September, 1958 


Printed 


in U.S.A 











GENERAL SECTION, September, 1958 


A Guide to Books 


Desert Enterprise, by David H. Finnie. Published by Harvard 
University Press, Cambridge 38, Massachusetts. Pages, 224. 
Price, $5. 

Mr. Finnie’s book came out at a good time to attract attention. 
His study of the Middle East oil industry in its local environ- 
ment is all the better for being written in a calmer period. The 
book contains excellent background material, maps and photo- 
graphs. It answers scores of questions that the new crisis has 
brought to the surtace. (Also see editorial, Page A-4.) 

Finnie, a lawyer, gathered his material as a Ford Foundation 
Fellow of the Center for Middle Eastern Studies at Harvard 
University. 

This interesting observation is on the jacket flap: “Today the 
hot sun of the Arabian desert looks down on one of the most 
remarkable partnerships in world history. Here the oilman 
from the West and the Arab of the Middle East join in an alli- 
ance as uneasy as it is profitable to both.” 





> Petroleum Sourcebook 1958, published by National Petro- 
leum Bibliography, Box 3586, Amarillo, Texas. Pages, 179. 

Curtis Stevens in Amarillo, Texas, is performing a service to 
the petroleum industry with his bibliographies. His latest is 
“Petroleum Seusedeak 1958,” which is the first of an annual 
series designed to place in one volume the location of petroleum 
literature and data most often sought. The pages list material 
from more than 500 publications, including more than 80 
periodical publications. Most of this material is of domestic origin 
and therefore easily obtainable. 

References included in this book were compiled from the six 
1957-1958 issues of the National Petroleum Bibliography which 
cover the year 1957. Only those listings which could be placed 
within a specific geographic area are employed. Thus, material 
of a non-regional nature is not included, but may be located in 
the parent work. 

Listings include articles concerning all the states, the Canadian 
provinces, and countries and territories with oil activities or 
ambitions. 





DID YOU MISS THESE? 
DO YOU WANT A FILE COPY? 
Handy reference reprints 


LO. «26 6 * te oe 8 4 
30 wepeieis 2 2 tw te tt te lt 








25¢ 
$1.00 


Listed below are articles for which we have had an 
exceptional number of requests, and have reprinted 
them. To assure prompt, accurate handling, clip ad 
and return as order form. 





A-1 Operations Research and How It Works 
Gilbert C. Jacobus 
A-2 More Interest on Your Training Dollar 
Carl Mullins White 
A-3 Industrial Relations in the Oil Industry 
Ray O. Weems Jr. 
A-4 Instruments and Control Equipment 
Directory for the Petrol try 
A-5 How to Write Better Technical Articles John L. Kent 
A-6 What Makes a Man Work? A. Q. Sartain 


A-7 You Can Buy It in S. A.—Directory of Supply and 

Service Companies in S. A. 
Percentage Depletion — Hardly Anybody Understands It 
Management's Real Job — PROFITS Edward J. Burnell 
How to Reduce Costs Benjamin P. Hamilton, Jr. 
12th Annual Report Survey Ernestine Adams 
Secrets May Be Stumbling Block 


Name_ 
Company. ieiindiliiamasine = 


Address _ ‘ . 
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ADVERTISED PRODUCTS 


NFORMATION ON 
EE READER SERVICE A 


FOR F RTHER 


E-47 


PIPELINES © 


‘are in the NEWS” 








| ENGINEERS-CONSTRUCTORS 


NBT BLDG. 
Rockefeller Center — NEW YORK CITY 
Washington — Pittsburgh — Lovisville TULSA 
Minneapolis — New Orleans — Caracas Cable 
Bogota — ta Paz — Edmonton 
Calgary — London — Ankara — Tehran WILLBROS. 


GAS - WATER + PRODUCTS 


Oil - 
PUMPING STATIONS AND 
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: Newly developed Spunline 
' Process...a combination of the 
world famous Tate and 

' centrifugal processes... is now 

' available for cement mortar 

» lining of 6” to 16” diameter 

' 

' 

' 


Cement mortar lining is 
plied uniformly by 
‘fuga! *“Spunline’’ Process. 


pipes “in place’’ Permits 
application of thinner lining 
with closer tolerance .. permits 
lining past smaller openings 
and corporation stops... 
through many bends and 
certain fittings. Particularly 
advantageous with cast iron 

@ pipe...restores flow 

= coefhicients, protects against 

' corrosion, Contamination 

Write today for full information 


centri 





' Centrifugolly rotating head of 
° Spunline applicator provides 
: uninterrupted continuity. 

' 





' 

s ipe Pri Problems ; 

+ Tate, Centriline, Spuntine “in; 

Piace™ interior Cement Mortar Lining =, 
| + “in Plant’ and “Ratihead™ Centrifugal 

} Spmmning of Cement Mortar or Coal Tar . 

Linings py Exterior Coating ' 

+ Pipe ae > lamation « Removal | 

ag Straightening, 1 

Blasting, Geveling, Testing , 





A Deveson of 
Amernon Pipe 
one 
Comvretes (6 





2414 East 223 St. (P.O. Box 457) 
Wilmington, California 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE CARI 












Capacity 
%e" to 1%” 


3-Wheel Design 


gives quick, clean cuts 
even in tightest places! 
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Compact and light, yet strong, this new 
No. 315 RItatD 3-Wheel Tubing Cutter is extra 
handy on every job. Just what you need for 
that hard-to-get-at tubing. No skinned knuckles 
. no slow hack saw. Cuts copper, brass, 
aluminum, steel tubing and thin-wall conduit. 
Handy ttaatp fold-in reamer protects hands 
and pockets. Try the new Ritaip> No. 315 
and you'll wonder how you got along without it. 
Ask your Supply House today. 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARL 


National Manpower Council — Womanpower. Published by 
Columbia University Press, Box 276, New York, New Yerk. 
Pages, 39. Price, $5. 

This is a statement and recommendations by the National 
Manpower Council which was established at Columbia Univer- 
sity in 1951 under a grant from the Ford Foundation. Objective 
of the Council is to study significant manpower problems and 
make recommendations. 

Womanpower deals with women in labor force today and in 
business and industry. It shows trends in employment of women 
and discusses public policy issues. 

We recommend this for departments that hire a number of 
women. 


How to Become a Professional Engineer, by John Constance. 
Published by McGraw-Hill Book Company, 330 West 42nd 
Street, New York 36, New York. Pages, 288. Price, $5.50. 

Nearly half a million engineers still not licensed can benefit 
most from this just-published book; movements are now under 
way in most states to require all engineers to become licensed, 
the author points out. 

Constance covers every step of the process in 16 practical 
chapters. He lists and clarifies the seven basic requirements for 
licensure; summarizes in plain terms the various state registra- 
tion laws; and shows clear examples of how examining boards 
evaluate the experience of the candidate. 

The book also explains how to prepare an application; gives 
pointers on selecting the qualifying experience and writing it up; 
shows how to prepare for written and oral examinations; points 
out what to look for in refresher courses; and tells how to 
achieve multiple-state registration. 


The Oilman’s Barrel, by Robert E. Hardwicke. Published by 
The University of Oklahoma Press, Norman, Oklahoma. Pages, 
122. Price, $3.75 

In 1865 F. E. Hammond, of Miller Farm, Pennsylvania, was 
asked to figure the amount of oil contained in each vertical foot 
of certain oil tanks. Hammond prepared a table for one of these 
tanks, showing the amount of oil it would hold per inch from 
bottom to top, based on the amount of 42 gal per bbl. The table 
came into general use and this method of measuring tanks has 
never changed. 

When the author, Robert E. Hardwicke, a Fort Worth, Texas, 
atiorney associated with the oil industry, was in the Petroleum 
Administration for War, he asked his colleagues why American 
oil was measured by 42 gal per bbl and no other. It took him a 
dozen years to answer his own question, and now he has written 
a story full of lore of the oil gain of odd sized barrels and 
wagons for transporting petroleum in Pennsylvania; of Benedict 
Hagan, who supplied many an empty whiskey barrel to the pro- 
ducers; of Nelly Bly, who is called the “mother of steel barrels,” 
and of the scientific struggle for accuracy in gaging oil. 

You'll find this an entertaining and rewarding book. It would 
be especially suitable for getting off the press in 1959 when our 
100th anniversary is celebrated. 


> Oil: From Prospect to Pipeline, by Robert R. Wheeler and 
Maurine Whited; Gulf Publishing Company. Price $2.95. Pages, 
115; 16 illustrations, Dictionary and Appendix; 1958. 

Intended as a concise account of oil operations for the laymen 
and oil company personnel. Covers the technical, economic, 
legislative, and competitive aspects of finding and producing oil, 
discussed under the following chagter headings: 1. Oil is How 
You Find It; 2. Driliing for Oil; 3. Getting the Oil to Market; 
4. Who Owns the Oil; 5. What's it Worth; 6. Pride, Participate 
or Promote; 7. An Oil Dictionary; 8. Abbreviations Used in Oil 
Operations. The text is appended with useful tabulations includ- 
ing geologic nomenclature charts for the oil producing provinces 
of North America. 

This book should be especially helpful to the rather depart- 
mentalized professional and clerical staff of the oil companies. 
Countless mineral owners and investors, as well as students con- 
sidering a career in the oil business, should find the book useful. 


> Profit Perspectives in Atomic Energy — Problems and Oppor- 
tunities, published by American Management Association, 
Incorporated, 1515 Broadway, Times Square, New York 36, 
New York. Pages, 176. Price, $3.50 to members, $4.75 to non- 
members. 

This report is devoted to key management problems on atomic 
energy. It is a collection of papers from the American Manage- 
ment Association conference on “Managing the Atom” held in 
February. The conference was designed to help management 
meet the current problems on: (1) Return on investment; (2) 
government regulations; (3) hazards and their insurance, and 
(4) manpower and technology. The atom is a new and complex 
business and no effort should be spared in promoting a clear 
understanding of the problems involved. 
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RUST-OLEUM 


® 
and matches ORIGINAL EQUIPMENT 


: <tr 
= -. _ - _—_ a 
How much does rusty equipment cost you? With Rust-Oleum, 
you STOP RUST—and you match original equipment colors, 
too, for long-lasting protection! 
We want you to see for yourself how easy it is to use 
Rust-Oleum . . . actually take the brush and see how smoothly 
it works, how it dries to an attractive, high-gloss finish that 
resists sun, fumes, rain, heat, snow, salt air and salt spray, 
and blowing dust and sand, And the same formula can be 
applied by brush or spray. Just check the coupon for the color 
iii you want... and attach it to your business letterhead for a 
oun Ganerertat FREE TEST SAMPLE. No cost or obligation. 
Accept no Your Rust-Oleum Distributor maintains complete stocks 
substitute 
for immediate delivery. 


ATTACH COUPON TO YOUR BUSINESS LETTERHEAD FOR FREE TEST SAMPLE 
CHECK COLOR TO MATCH YOUR EQUIPMENT 


RUST-OLEUM CORPORATION, 2644 Oakton St., Evanston, Ill. 
Please send me a FREE TEST SAMPLE in tne color checked 


[_] 769 Damp-Proof Red Primer [_ ]722 Bethlehem Yellow 

{_] H-50 Primer [ ]728 Old Emsco Green 

[ ] 634 Quick Drying Black [ ]726 New Emsco Green 

[_] 2766 High Gloss White [| 727 New Unit Rig Gray 

[_] 470 Ready Mixed Aluminum [ ]724 Waukesha Gray 

[_] H-4 Caterpillar Yellow [_] 725 New National Blue 
[_] 723 Oil Well Orange 
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Welders on this Jayhawk Pipe Line Company installation report J&L Electricweld pipe 
is easy to weld. They installed 3109 tons of 10%-inch O.D. and 3172 tons of 12%-inch 
O.D. Electricweild pipe in this line. Both sizes are in .250 inch wall and Grade X46. 


Jayhawk relies on JaL “Electricweld” 
line pipe for 78 miles 
of dependable performance 


The Jayhawk Pipe Line Company, 
Wichita, used 42 miles of 10” and 
36 miles of 12” J&L Electricweld 
line pipe in this new line from 
Plains to Valley Center, in Kansas. 
They find that J&L Electricweld 
line pipe bends readily, is uniformly 
round, is consistently top quality. 

Electricweld line pipe is pro- 
duced by Jones & Laughlin under 
most rigid quality controls. J&L, 
an integrated steel company, is 
able to control quality from ore 
through finished pipe. J&L takes 
every step to assure unsurpassed 
quality and dependability in 
Electricweld. 

Before welding, the skelp edges 
are blasted with steel grit under 
100 psi in a “Vacu-Blast”’ unit to 
clean the surface for perfect con- 
tact with the welding electrode. 






Electronic controls maintain exact 
welding heats at all speeds. After 
welding and trimming, the pipe 
passes through an induction anneal- 
ing unit to assure uniform grain 
structure in the weld area. 

Every length is thoroughly in- 
spected through visual examina- 
tions, hydrostatic tests, flattening 
tests and magnaflux examinations. 
All J&L Electricweld line pipe is 
manufactured and tested in strict 
compliance with appropriate A.P.I. 
and A.S.T.M. specifications. 

Electricweld line pipe is available 
from 6% inches through 12% 
inches and in lengths to 60 feet. 
Investigate this superior-quality 
pipe for your next line. See your 
distributor, or write to Jones & 
Laughlin Steel Corporation, 3 Gate- 
way Center, Pittsburgh 30, Pa. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 









CRADLING IN NEW YORK — Bechtel Corporction uses 
@ steel gas line. The company has used Cat Pipelayers 
reserve power to keep going under really heavy loads. 


Wherever the pipe takes you, 
the MD7 is ready for action 


The Caterpillar MD7 Pipelayer is an all-around 
machine that comes to work—and the harder the work 
the better 


rhis big yellow unit is used for unloading and string 
ing, pipelaying, cradling and—equipped with a bulldozer 
—can even help backfill. But just as important as the 
many jobs it can do is the deft, dependable way it han- 


dles them. 


The MD7, with 128 HP at the flywheel, has a 54,200- 
pound lifting capacity. And it was engineered to take full 
advantage of its power. For instance, hydraulically ac 
tuated counterweights are available to quickly adjust the 
lifting capacity to job needs. And no matter how rough the 
going, seven-roller track frames and 22-inch track shoes 
can give the machine excellent stability and flotation. No 
matter how low the temperature, the MD7 will be ready 


to work when you are because of its positive, dependable 


s “ o 


PIPELAYING IN CALIFORNIA — The MD? lowers in a 
16-inch steel gas line for Underground Construction 
Co. & Stolte Inc. “Cat-built Pipelayers are reliable 
and the 24-hour parts service we get is a big boo 
for us,"’ says Project Engineer R. E. Hall 


DRILLING IN ARIZONA~—Here Cape Constr: 
Co. uses its MD7 for a drilling operation on a 2 
crude oi! line, running from Four Corners + 
Angeles. In rou going, pipe is being put 
ground at a rate of 2 miles a day We rely or 
built Pipelayers to get the b done says Garilar 
Mims, spread superintendent 


starting. Its powerful diesel engine is pre-conditioned by a 


Caterpillar gasoline starting engine 


For precision work, hydraulic steering boosters 
you the accuracy and dependability of manual 
without the hard work 


These features have been engineered into the MD7 to 


help you cut costs. So see your iterpillar Dealer for 


The qui ker you see him, the soonet 


complete details 


vou will start saving money 


Caterpillar Tractor Co., Peoria, Illinois, | 


CATERPILLAR 


rpiilar and Cat are Registered Trademarks of Cater: 





WHICH NATIONAL FILTER? 


FOR OVER 20 YEARS, NATIONAL HAS OFFERED A CHOICE OF FILTERS 
FOR WATER FLOOD AND WATER DISPOSAL INSTALLATION. 


<_ 


FILTER 
MEDIA 


— 


SUPPORT 


NATIONAL’S MULTIPLE ORIFICE BED PLATE DESIGN WITH 
MULTIPLE GRADED BED 


NATIONAL’S PERMEABLE BED PLATE DESIGN WITH SINGLE 
FILTER BED 


POINTS OF COMPARISON 


CAPACITY: (The same in either type with 
comparable filter-media and operating condi- 
tions) Filtration capacity of Rapid Mechanical type filters 
(either type shown) is affected by fineness of top layer 
filter bed media, and porosity of filter cake collected 
on the bed. Supporting Structures merely sup- 
port the filter-media beds and neither one 
affects the capacity of the filter. 


PRESSURE DROP: (Essentially the same in 
either type) Within the operational capacities of either 
type filter, the pressure drop thru clean filters after back- 
wash cycle is less than six (6) inches of water. Pressure 
drop increases with fineness of top layer of filter bed 
medio and filter cake deposition 


BACKWASH RATES: (The same for either type 
when the filter-media is the same material) 
Backwash rates should be ample to expand the fine 


or 


NATIONAL 


TULSA, 


media section by at least fifty (50) per cent. Support- 
ing structures are not disturbed at such rates. 


QUALITY OF FILTERED WATER: (The same thru 
either unit when using same filter-media) 
Quality of water is associated with filtering ability. 
Filtering ability has to do with fineness of top layer 
filter bed media and porosity of filter cake. The finer 
the media, the better the quality of water. Supporting 
beds have no measurable effect on the quality 
of water. 


ECONOMICS OF THE TWO TYPES: This is 
best determined after knowing the type media to be 
used. The permeable bed plate type filter (Illustration 
Right) can be fabricated with a shorter overall vessel 
height. If this is of prime importance then that is the 
controlling factor and not the related media costs. 
Usually, the first costs and up keep of the graded bed 
type are less. 
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Exploration 
Drilling 
Producing 


PORT FLOW 
CONTROL 


Numerous advantages are inherent in the 
simplicity, economy and efficiency of the 
O-C-T Dual Port Flow Control. 

© Cost savings of 35 per cent over conven- 
tional wing model. © Weight savings of 
50 per cent over conventional wing model 
© Compactness. ® Minimum of connections 
®@ Leak-proof operation. © Bottom hole test 
adapter connections provided. ® Single 
flow control advantages maintained 
® Standard parts interchangeable with 
O-C-T single flow controls. 

© Ask your O-C-T Representative or write 
for complete information 


koro 7 . 
MAE. JAPUS MESSE. 8 


Oil CENTER TOOL CO. 
SUBSIDIARY pF D MACHINERY ANI HEMICAL RPORATION 
Address Export Inquiries for All Countries to 

P. O. Box 3091, Houston, Texas 












UTMOST VALUE 


CUTAWAY VIEW 


Showing direct 


There is a big difference in cellar control 
gates. And to fully appreciate that differ- 
ence, compare the important advantages 


you get in Shaffer Hydraulic Gates with the 





features of any other similar equipment 
You'll find that Shaffer tops the field in 








advanced engineering ...in actual perform- 








ance...in basic value received per-dolla: 


“ _—_, 
. : Ze | 
spent. So to make certain you get the best -e- os 


in cellar control gates, specify —and make _ 
REAR VIEW 


Showing simplicity 
of hydraulic moanifoldin 
is S ees! for operating the gate 


« 
it specify specify 
. COMPACTNESS! POSITIVE DRIVE! 


sure you get—these Shaffer advantages 























Again its Shaffer, because When emergencies threaten 
Shaffer Gates are not only you want quick, positive clos- 
, ‘ unusually compact, but no ing action in your control 
extra space need be allowed i gates. And you get it from 
for expanding the gate to Shaffer because the operating 
’ change rams cylinders are directly behind 
I Even in sizes as large as the rams. There are no yokes 
1358" (12"-Series 900), Shaffer no complex connections be- 
5 Double Gates require only 30 tween piston and ram. There- 
height—Single Gates only fore, you not only get greater 
18'2 smaller sizes even less dependability, but also fewer 
ie a y parts, simpler maintenance! 


ooh 


sions are equally compact! 


There are many other “Extra Value” advan 
tages built into Shaffer Hydraulic Gates...such 
as Completely Enclosed Design (no exposed 
moving parts), Self-Draining Compartment 
Bottoms (no detrimental mud and sand inter- 
feres with free ram travel)—and still others 
Get the complete story from your nearest 
Shaffer representative —or write direct! 


Send For Your Copy of the Latest Shaffer Catalog! 





OF Ont toe 
See the Shaffer Section of your Composite Catalog! ‘ LEADERSHIP 


Of Things To Come... In Oil 


TOMORROW’S PAYOFF FOR TODAY’S RESEARCH will soon sift 
through — and will be one of the primary factors in strength- 
ening future economy of the nation. Money being spent in oil 
research is “money in the bank” for tomorrow’s oil industry. 
With billions now being channeled in that direction, “we may 
find 20 years from now that half of our working population 
will be producing and selling things now unknown to us,” says 
J. Allen Walker, general credit manager of Stancal. 


ARGENTINA WILL BE AN OIL EXPORTER IN SIX YEARS, if agree- 
ments are fulfilled according to desires of Argentine President 
Frondizi. New oil program, with government-owned YPF as 
prime agent, will be aided by several U. S., German, and Russian 
concerns. A group made up of Atlas Corporation, Hidden Splen- 
dor Minerals, Petroatlas, Williams Brothers, Mid-Continent 
Exploration and Ferrostaal AG (German) have agreed to put up 
$700,000,000. Pan American International has signed contract 
for finding, drilling and moving oil; Conorada has offered 
$100,000,000 for exploration. Russia hopes to sell $100,000,000 
of oilfield equipment to Argentina. 


MIDEAST HAPPENINGS ARE KINDLING AN ALASKAN OIL FIRE 
that may not need additional governmental “fanning” if current 
wildcats are successful. With leasing bans lifted, work is expected 
to get underway. More than 5000 leases are already on file to be 
processed. T. A. Zappa, president of Alaska Oil & Mineral, has 
asked for a “crash program.” Michel Halbouty, Houston inde- 
pendent, just returned from his 1,250,000-acre Alaska holdings, 
declares that “One or two more fields (like Richfield’s discovery ) 
will set off a boom which will make Spindletop, Eldorado, East 
Texas, Burkburnett, and Ranger pale into insignificance.” 


AN ‘FPC’ FOR CANADA is a near-certainty as a result of investigations 
conducted by a governmental agency known as the Borden Royal 
Commission. This group, charged with reviewing the Dominion’s 
energy requirements and potentialities, would set up an energy 
regulatory body similar to the Federal Power Commission in the 
U.S. Most oil industry observers reluctantly foresee “probability” 
of such a group. Each province now administers its own natural 
energy resources regulations. 

FARMOUTS FOR U. S. COMPANIES IN MEXICO? Such deals may 
soon be clarified by Antonio Bermudez, head of Pemex, Mexico's 
national oil company. Rumors persist that Bermudez will voice 
“exploration opportunities available for American operators” be- 
fore Society of Exploration Geophysicists convention in San 
Antonio, Texas in October. Several geological and geophysical 
papers on Mexico are definitely committed by Pemex. 





GETTING 
CORRECT RING FIT 
IS EASY WITH 


.... Martin Plungers and the Martin Method 
of Installation” 
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assures proper 
temperatures " 


Size Guide Table” 


The Martin Ring gravities, 


ction for various 
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The gaps between the Martin Rings cause 
fluid turbulence which slows down slippage 
past the Martin Plunger — just as a rough 
road slows down your driving speed. Actually, 
the Martin Plunger maintains pumping effici- 
ency with a looser fit than is possible with 


hws 
a" a ~~ -_ - Py 
ond . <a 
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a smooth surface plunger. 


- s * See the complete Martin Catalog and instructions 
Ye 3 ae in the 1957 Composite Catalog. 
ove S & . 


JOHN N. MARTIN 
WManupacturer 


9 W. BRADY e TULSA, OKLA. 








Nahe we 


SP ® Ee eee 





peau ee Gus a 
DWE BPO STE i 
Ae 


£ eh ee 


STK Ae ee ee « 


wea Cee 


22 heuer o 
MER a ge SRR SET 


om 3s 
,Teee 
rae 


yi 
Obert oer) ar eet ft ta 


* oS a 
{om 
+ 
ae 


4 
” 
& 


a 
iow 
aey 

ZA SEV SRE? 


SRS LAM’ 
“RRB aw 
Pee we 6 





i 


ie ast | 
we 


‘V RERaket er Ba 
Le MESLALwWESAR 


62% va.8 @ Ge 2X 


Big Ra 


ROMER S 
FERRER: 
RSESLSOCTRAVSS 
VGLSVRRRRE® 
eS 2th ¥& 
eee Garn? » 
eer. 24 te 
[42S SSres 
PARA LLL. 

























2 


a 
. eae 
me Mi 5. 


et fCagee 
TAILS Le eo 
SRPASREREREE 


nak SURSRSeSeah. .S063 880 a 
BU BREESE SEVERE 





we Pree ee Ue eases 





Chew co 

PRs SSS @ 
we” » oe’ ” 
at ei 
62 Geese COE «2 
oS 86 @yaed? b BK US b 
"eNOS SRERs Maw 

he. © Sh © Cle Ay 
2 BG RABSE LMEGA YS: 
4 ee 










tad ot oe +t Pee 2 Bs 
THES fH ay AROS PR Ge « 
Pr tones * 2 Pee Oo Re, 
aye r@ TMS Be Bi re Fe 
ewsas PETAR es eT - 
anet . ies © 
mer aK 
a 
; - 
: Age 
ve 
om? 
at + 





” 


CLLREaR MMS OE 
saeee BeRia 


wwe. 








-..and discover that the soundest 
gas engine concept is the simplest 
and most efficient in practical results 


The 2-cycle gas engine, an integral part of oil production since the very beginning, is as 
new as today when it bears the AJAX nameplate. In the past decade the Ajax program 
of continuous, creative engineering development has brought the 2-cycle engine 

fully into its own—delivering greatly increased horsepower for the same bulk— 
economy far outrunning any other type of prime mover—continuous, unsupervised 
operation for months on end if need be—and maintenance as low as Ajax life is long. 


@ For the rugged jobs, the 2-cycle engine gets the call. For top quality per- 
formance, call on Ajax! Your Supply Man will be glad to oblige. 


Ajax mon works 


Builders of GAS AND OJL ENGINES - PRESSURE PUMPS 
CORRY, PENNSYLVANIA 


Oil Field Distributors: THE NATIONAL SUPPLY CO., PITTSBURGH, PA. + R. 8. MOORE 
SUPPLY CO., BOLIVAR, N. Y. ° BETHLEHEM SUPPLY CO., TULSA, OKLAHOMA 








Designs, Engineers, 
Plants Using the 


= 





and Builds Packaged Compressor 
Compressor You Select 


SOUTHWEST 
INDUSTRIES, INC. 








Now to the advantages of Southwest 

design and engineering you can add flexibility 

of choice by selecting your own make 

and type compressor in sizes of 100 to 880 hp. 
You have the sound advantages of proved 
Southwest engineering. There is no increase 

in your parts inventory. There is no training period 
to familiarize your personne! with a new 

make compressor. Yet, you can have the vastly 
improved and superior Southwest design 

for your packaged gas compressor. 

Southwest Packaged Gas Compressor Plants 
installed in the field are now producing more than 
100,000 horsepower—compressing more 

than 1 4 billion CF /D—for field pressure 
boosting, main line gas pipe line 

pumping, secondary recovery, and other 

difficult applications. 





Pipes dipped in oil show what may be 

happening in your lines and tubing now. 

On the left you see how water droplets form 
on metal and permit corrosive elements to attack 

the pipe. On the right you can actually see 

the continuous film produced when you add 
an Armour organic to the system for protection 
against corrosive elements. 


CORROSION 
STARTS 











. aa, 
HOW ARMOUR 


ORGANICS 
STOP IT . 










Duomeens® and Arquads® form continuous 
films. They lock out water and corrosive ele- 
ments—give up to 99.5% protection. 

















































In primary and secondary oil recovery operations, Armour organic 
chemicals offer unmatched protection against corrosion. As littk 
as 10 ppm protects pipes and equipment— above and below ground 
Duomeens and Arquads protect against the corrosive effects of 
brine, hydrogen-sulfide and other corrosive elements. Because they 
adsorb continuously on metallic surfaces, Armour organic chem 
cals are lengthening the life of pipes and equipment, and cutting 


replacement costs in many oil fields. 
7. . . 


There are variations of these basic Armour inhibitors. Each has 
characteristics useful in specific applications. They are effectiv: 
at about 10 ppm in water-flooding, or at about 50 ppm when used 
as down-the-hole inhibitors, (basis: 100% activity). 


Duomeen CD-50: Effective corrosion inhibitor in all water sys 
tems. Completely dispersible in water. Duomeen CDA-50: Used 
in systems where carbon dioxide and oxygen corrosion are a prob 
lem. Water soluble. Arquad T-2C: Particularly effective in fresh 
water systems. Ranges from water soluble to dispersible. Armac 
CD-50: Especially effective in fresh water systems and low sulphat 
brines. Duomeen TDO-50 (Liquid): An easy to use, oi! sol 
uble, water dispersible, down-the-hole corrosion inhibitor. Utilized 
to inhibit corrosion in salt water disposal systems. Duomeen TDO 
(Fluid paste): 100G active, oil soluble corrosion inhibitor, also 
used in salt water disposal systems. 


Duomeen TDO under varied test conditions 


With Gals. per 
Control Additive 1,000 bbis.** 
ASTM Turbine Oil Test Heavy corrosion No corrosion 1.7 
Revolving Wheel Test 39.6 mpy* 3.8 mpy 21 


HS saturated brine-kerosene 
Salt Water Disposal 
System Test 15 mpy 5 mpy 0.2 
Coupons installed at well heads 

*Mils penetration per year **Basis, 100% Activity 


For product samples and descriptive 
literature on treatment procedures, 
and applications information for any of 
these Armour organics, simply write 
us on your company letterhead. 
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© Armour and Company * 1355 West 31s? St. * Chicago 9, lil. ‘ . fatty acid chemisir) 


1. Quickest acting, most responsive 
air clutch available! 


Finger tip control! 


Built-in quick release valves! 
(Optional) 


Requires minimum volume of air! 
No adjustment necessary! 


Internally ventilated — cooler 
operation! 


Operates at air pressures 
up to 140 psi! 


Most compact! 


interchanges with and can be used 
to replace Dodge or other 
mechanical clutches in existing 
installations. 


10. Available from stock in single and 
double plate types. Capacities from 
8.5 to 460 hp at 100 rpm at 80 psi. 


- AIR-GRIP 


NEWER! BETTS R i 


This air clutch, engineered to modern needs, provides 
maximum torque capacity in minimum space. Its operation 
requires less air, resulting in amazing sensitivity. It gives 
of Mishawaka, Ind. the operator split-second control—from “inching” to full 
engagement. Quick-release valves are built into the clutch 
itself, as optional equipment, for instant disengagement 


CALL THE TRANSMISSIONEER a ! 
where such service is required. 


~your local Dodge Distribu- 
= ae oe The unique design of Air-Grip places the air seal disc at 
help on new, cost-saving the end farthest from the pressure plates, which generate the 
ecg teense an be — heat inherent in clutch action. This combined with automatic 
for “Dodge Transmissioneer.” internal ventilation, insures cooler operation and longer life 
under severest service. Call your local Dodge Distributor, 


or write for Bulletin. 


DODGE MANUFACTURING CORPORATION, 7900 Union Street, Mishawaka, Indiana 
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How MISSION pump parts 
helped “drill’’ the world’s deepest well 
before it was even spudded! 





lV 
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Long before the Phillips Petroleum Company's 1-EE 
University started drilling, Mission research engineers had 
already designed and tested, in Mission’s own mud pump 
laboratory, the vital pump parts that helped carry this well 
to its new world’s record. 


Bie 


~ 
a) 


Under simulated extreme conditions that could be 
anticipated in drilling te 25,000 feet, the Mission Rods, 
Liners, Valves, Pistons, Liner and Gland Packings that 
figured in this remarkable drilling achievement passed all 
tests like the champions they are. 

The drilling of the Phillips Petroleum Company’s 1-EI 
University is not only a tribute to the pioneering spirit 
of the Phillips Petroleum Company, it emphasizes again 
the foresight and ingenuity of the oil tool manufacturers 
and technical services fraternity who are partners in 
petroleum progress. 





Netting bat th finest ell bea the name of WES SON 


MISSION MANUFACTURING CO., P. O. Box 4209, Houston, Texas * Cable Address Missco” * Export Office: 30 Rockefeller Pl. 
In The United Kinedom: MISSION MANUFACTURING CO., LTD 7 Hanover Square, London, VW England « Cable Adds 





PISTONS . PISTON RODS SLIPS : GLAND PACKINGS ° LINERS ° LINER PACKING 
PUMP VALVES AND SEATS . SWABS VALVES . HAMMERDRILS . CENTRIFUGAL PUMPS 

















This Meeting of 
GRANT SPECIALISTS 


was Important to YoU! 


There is nothing in the field today to equal the 
Grant 3-Blade Wall Scraper for positive, controlled 
scraping under the toughest hole conditions. 

But the Grant Wall Scraper was no overnight 
development. Grant men in the oil patch, in 
engineering and in manufacturing contributed their 
own highly specialized knowledge and long 
experience solving oil field problems to design, 
build, test and perfect this tool for you. 
Specialization in down-hole equipment for over 
30 years is just one more reason why you can 
steadily look to Grant for tools to help you drill 
wells better, for less. 


Write for Bulletin 60 


GRANT 3-BLADE WALL SCRAPER RAN / 


OIL TOOL COMPANY 


Main Office and Plant: 
2042 EAST VERNON AVENUE, LOS ANGELES 58, CALIFORNIA 


~~} & 
AVENAL, BAKERSFIELD, COMPTON, VENTURA, WILLOWS, CALIFORNIA - HARVEY, HOUMA, 
LAFAYETTE, LOUISIANA + LIBERAL, KANSAS + FARMINGTON, HOBBS, NEW MEXICO + NEW YORK, NEW YORK ~ OXLAHOMA CITY, OXLAHOMA « HOUSTON, ODESSA, TEXAS + CASPER. WYOMING 
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GUIBERSON’S FULL RANGE 
of High and Low Pressure, Quick Change 


4,000 Ib. test 
6,000 Ib. test 


sfemMeleleow| ome (-1-5 | 
i;—w eoleleo | ome (-1-5 | 


High pressure unions are 
made in 1” through 4” sizes. 
6,000 Ib., 10,000 Ib. and 
15,000 Ib. unions incorporate 
the pressure-molded 
Seal-O-Matic Ring. All 

high pressure unions 

are forged steel. 
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Quick and easy to make or break, Guiber- 
son’s Unions are ideal for a multitude 
of uses... give a positive, leakproof seal, 
with minimum upkeep. Guiberson’s low 
pressure unions 1” through 10” sizes 
have metal to metal seats, feature a con- 
venient 3-lug wing nut. 
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Two of Jess Edwards’ Macks unloading at drilling site near Farmington, New Mexico. 


Supply line to the oil fields 


Pushing overland through mud, 
sand and swamps, loaded with 
drilling rigs, draw works, casing 
and other heavy oil field equip- 
ment—it’s all in a day’s work for 
the truck fleet operated by Jess 
Edwards, Inc., of Corpus Christi, 
Texas. And Mack’s ability to get 
through—no matter what the 
weather or terrain—has made 
them Jess Edwards’ choice for 
this tough service. 

The extra quality built into 
every Mack really shows up in 
rough overland hauling. Their 
extra-strong frames and chassis 


shrug off jolt and shock. And 
they can be operated in all 
weather, over all terrain, because 
Mack’s exclusive Balanced Bogie 
with Power Divider provides 
torque to the axle and wheels 
with the best traction. 


Edwards also has found that 
the low down time of the Macks 
means they are on the job all day 
long, month after month, hauling 
more profit-making payloads 
with time out for only routine 


servicing. 


Your Mack distributor will be 


glad to show you on-the-job proof 
of Mack’s superior performance 
record. Remember—whatever 
your hauling operation—Mack 
makes a truck that’s right for 
you. Mack Trucks, Inc., Plain- 
field, New Jersey. In Canada: 
Mack Trucks of Canada, Ltd. 


MAC K 


first name for 


TRUCKS 


5848 


























MILLIONS OF STOPPERS 


against fluid loss ...thousands of feet below! 


There’s a real guard against fluid loss when fracturing e Obtains larger fractures per volume of treatment, 
fluids are treated with Adomite. Its millions of tiny or the same-sized fracture with a lesser volume 
particles temporarily seal the pores of the matrix rock. of fracturing oll. 

This means that fluids can be injected under greater 
pressures, at higher injection rates . . . and it means more 
profits, too! Adomite makes it possible to get an extended, 
deeper fracture . . . with minimum sanding out. 

Adomite leaves no permanent seal on the fracture wall. 
There is no evidence that the formation has ever been 
sealed. And here are other important reasons why more © 1958, Continental O11 Company 
producers standardize on Adomite: 


Decreases friction loss because of the low viscosity 
of Adomite-treated fluids. 


Utilizes your own lease crudes . . . saves trans- 
portation costs. 


Assures acceptance by the pipeline companies for 
Adomite-treated lease crudes. 


For greater profits... fracture with 


ADOMITE 
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Location shot of Norwood’s efficient | 
HP-18000 Wheland Pump. Mr. Alan ~~ 
Norwood, Co-Owner of Norwood 
Drilling Co. is shown at left; at right, 
Wheland representative A. B. Drake. 
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“... has fully met our expectations 
on performance... ” 


“have had no expense on this pump” 


WHELAND 
HP-1B00C 


DUPLEX SLUSH PUMP 


7%"' x 18", 750 HP Nominal Input at 60 RPM. 
Discharge Pressure with 7%" liner, 1322 PSI; 
Discharge Pressure with 5’ liner, 2700 PSI. 


BULLETIN ON REQUEST 


WHELAND 


ROTARY DRILLING MACHINERY 









THE WHELAND COMPANY DOMESTIC DISTRIBUTORS: INDUSTRIAL SUPPLY COMPANY, INC.— 
Main Office: Wichita Falls, Texas * HOUSTON OlL FIELD MATERIAL 
CHATTANOOGA, TENNESSEE, U.S.A. COMPANY, INC.—Main Office: Houston, Texas * JONES~ AND 
LAUGHLIN STEEL CORPORATION, SUPPLY DIVISION—Main Office: 

DRAW WORKS ¢« SLUSH PUMPS .« ROTARIES Drawer 2481, Tulsa 2, Oklahoma. 
EXPORT DISTRIBUTORS: bcey EXPORT CORPORATION—233 Broad 
way, New York 7, New York—Broad Street House, London, E. C. 2, 

England. 


CROWN BLOCKS e TRAVELING BLOCKS e SWIVELS 


economical for small jobs, too 


HALLIBURTON’S 
SANDOIL FRACTURING 


The fact that SANDOIL fracturing is economical 
for big volume jobs means that comparable econ- 
omy is also possible where smaller volumes of 
fluid and propping agent are required. Inexpen- 
sive, readily obtainable crude or refinery cuts and 
blends are used for the fracturing and carr¢ing 
fluid. Emulsion problems are minimized by chem- 
icals that can precede, follow or be mixed with the 
fracturing oil. 

You need pay no premium for big units on small 
volume jobs. Halliburton’s specially designed 
pumping and continuous proportioning equipment 


isk tor new 


HALLIBURTON 


Oll WELL CEMENTING COMPANY 


PIONEERS IN FRACTURING SERVICES 


JUST MINUTES 
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revised “Elements 


is sized to the job. That's another reason why you 
save with Sandoil fracturing. 

Continuous proportioning at well site permits 
rigid control of sand ratios and fast, high horse- 
power pumps provide optimum controlled injection 
rates at desired pressures. 

For big or small volume fracturing, Halliburton’s 
Sandoil process can save you money... and increase 
production profitably. It will pay you to discuss it 
with your Halliburton representative. Call the local 
or district office or write the Halliburton Oil Well 
Cementing Company, Duncan, Oklahoma. 


t Hydraulic 





These contractors use Bucyrus-Erie spudders for 
profitable secondary recovery, cleanout work... 
You Can, Too 


These men profit from the speed and mobility of 
Bucyrus-Erie spudders. They get forward and reverse speeds 
on all reels and on the catheads for accurate, split-second 
control; free-wheeling reels for quick lowering; fast, pow- 
erful line pulls for easy handling of tools, packers, swabs, 
and tubing; and mobile design for time-saving moves. 


Check the jobs pictured of today's popular choices for 
well servicing and secondary recovery — the 60-L, 28-L, and 


36-L spudders, available for skid or trailer mounting. Then 
visit your nearby Bucyrus-Erie distributor or write us direct 


for all the facts. 55858 


FIRST with the FINEST in spudders 


BUCYRUS 


BUCYRUS-ERIE COMPANY, DRILL DIVISION 
U.S. Highway 40 West, Richmond, Indiona 


A 60-L owned by Gaines Drilling Co., El Do- 
rado, Kans., cleans out a 1900-ft. well (about 
40 years old) in a Cities Service water flood 
project west of El Dorado. Says Driller Mack 
Gaffney: “I like ‘em. Bucyrus-Eries have a 
good snappy spudding motion.” Driller Harley 
Nicholas adds: “I've worked a lot of rigs in 
different formations all over the country . . . 
and I like Bucyrus-Eries for their steady, 
trouble-free performance.” 


ee 
ae mee 


“We had all kinds of equipment,” 
says E. M. Hale, Ada, Okla., “but 
we've standardized on 28-Ls for 
quick moving. We worked over 


A Halliburton crew runs a Hydro- 
frac to increase the gas flow from 
a 3,113-ft. well in west central 
Pennsylvania. Joining in the op- 


Owners of five Bucyrus-Erie 
spudders, Greer Bros., Whitesville, 
Ky. consider the 60-L as “the only 
rig for drilling in Kentucky”. This 


60-L is cleaning out a well in the 
Apex Field near Greenville. High 
line speeds assure rapid progress 
on hole after hole. Mobile trailer 
mounting, telescoping derrick, and 
folding tubular braces save time 
of moves. 


eration, Ed E. Hess, Clarion, takes 
advantage of the speed, strength, 
and capacity of his 36-L to set 
casing, handle tubing, and run 
treatment packers. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


23 wells in six months on a water 
flood project with never a break- 
down for either rig.” Hale (ex- 
treme right) watches his men 
swab fracture oil and fresh crude 
through perforations on a well in 
the Wetley Field. 
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NEW AXELSON VOLUMAX 
INCREASES PRODUCTION FLOW 
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LOWER PORTION COMBINATION 


00®@ 
A B c 


Shaded circles indicate volume areas. Plunger area (A) plus 
annular area (B) result in increased production area (C) 
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AXELSON 


wT, 


R 


Write today for the new 
Volumazx brochure 





n 


Axeison's new Volumax pumps 
will outperform any similar pump 
currently available for 2” tubing. 


Special %” liner column uses %” plunger to effec- 
tively seal and create an upper telescoping annulus. 
Resulting production is 22% more than that 
obtained with a tubing pump. 


Lower portion plunger area (A), plus upper portion 
annulus area (B), combine to provide increased 
volume (C). 


ALL VOLUMAX PUMPS PROVIDE THESE ADVANTAGES: 
1. Volumax pumps may be operated at a depth 
limited only by sucker rod stress. 


. Tandem pump construction provides extreme 
rigidity of all parts during compression portion 
of stroke (downstroke). 


. Maximum fluid passage — minimum drag. 


Optimum plunger fits established through prac- 
tical field experience. 


Exceptionally good hold-down ability. 


An insert pump, tubing need not be pulled. 


nomical substitute for qualit 


AXELSON MANUFACTURING COMPANY 


Division of U. 
6160 So. Boyle 


S. Industries, Inc. 


Avenue, Los Angeles 58, Calif. 





Sence I&GA 


products designed 
to give oil a lift 





© 1958 — Axelson Manufacturing Company, Div. of U.S. Industries, Inc 
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AXELSON PRODUCTS ARE DISTRIBUTED EVERYWHERE 


ALIFORNIA 
Hickey Pipe and Supply Co 


KY M 


TINENT AND E/ 


Axelson Sales and Service Stores in all principal California fields 
(sucker rods), Los Angeles. Coalinga 


TERN: Jones and Laughlin Steel Corp., Supply Division, Tulsa 


Jones and Laughlin Steel Corp.. Supply Division, Tulsa 


Great Northern Tool and Supply Co., Billings 


ANADA 


Jones and Laughlin Steel Sales Co., Ltd.. Supply Division, Calgary 


Dominion Oil Fields Supply Co., Ltd., Calgary 


FOREIGN 


ADVERTISED 


Represented in all major oil-producing areas 


FOR FURTHER INFORMATION ON 
PRODUCTS. SEE READER SERVICE CAR 





Here's what 
you can do 
with the 


BAKER 
FULL-BORE 
RETRIEVABLE 
CEMENTER 























or use it with a 
BAKER RETRIEVABLE 
BRIDGE PLUG 
for as many straddle 
operations as 
required...in 
ONE ROUND TRIP! 














A u 


Run tools Release Plug. 
in together stroddle interval, 
fracture 

or acidize 


Pick up plug. 
move to 
next interval 

















here’s why it does 
these jobs better... 


HOLDS HIGH PRESSURES 
FROM ABOVE OR BELOW 
Contains two sets of opposed 
“Rocker-Type Slips’. Once 
packing element is packed off, 
pressure from above or below 
is automatically transferred 
through the proper set of slips 
to the casing. 


FULL-BORE (Tubing |. D.) 
permits passage of instruments, 
or guns ; prevents “‘screen-out”™ 
during fracturing operations 


Toa 


i ae | 


Boker Full-Bore 
Re 2 =} ¢. 
Product No. 410 


BAKER 


OIL TOOLS, INC. 
HOUSTON +LOS ANGELES + NEWYORK 





Write for Catalog Supplements 319, 
322, 323 for complete information on 
these products and their applications 
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coc ate SAN PEDRO POOL 
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SCALE 








FIG. |. Structure map of top of Parifias sandstone in San Pedro pool. This shows the relation- 
ship of the four blocks in the pool, each separated by faults. Heavy lines on the map represent 
contours on the sand top, and the fine lines show contours on the fault planes. Only the faults 
separating Block D from the rest of the field had sufficient displacement to form an effective 
barrier to communication. 


Secondary Recovery by 


Butane Injection 
im San Pedro 
Block D 


Butane followed by gas reaps prompt secondary 
payout in well-defined reservoir, northwestern Peru 


Robert Moscrip, Ill 


International Petroleum Company, Ltd 
Talara, Peru 
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SECONDARY RECOVERY involv- 
ing butane injection, followed by in- 
jected gas, has been in progress in the 
San Pedro pool, Block D, in northwest- 
ern Peru, for the past six years. A sub- 
stantial increase in oil recovery has 
been obtained in spite of the inability 
to obtain a satisfactory drainage pat- 
tern. Ultimate recovery of the reser- 
voir is expected to be 350,000 bbl of 
oil. To May 1957, oil production was 
329,740 bbl—essentially 94 percent of 
the ultimate goal. This is already 
105,000 bbl of oil more than was ex- 
pected from primary recovery opera 
tions which would have taken until 
1966. 

The volume of butane extracted 
from natural gas in northwestern Peru 
has exceeded the market demand for 
many years. From 1941 until 1951, 
this excess butane was stored in a de- 
pleted reservoir. Although some addi- 
tional oil was obtained as a result of 
butane storage, optimum recoveries 
from the butane injection process could 
not be expected in this reservoir be- 
cause of unfavorable reservoir con- 
ditions. 

Therefore, San Pedro Block D was 
selected' as a prospect for observing 
the operation of the solvent extraction 
process under controlled field condi 
tions. The procedure used during the 
field test involved the injection of bu- 
tane to form a flood bank followed by 
gas injection to drive the bank toward 
the producing well. 

Because the Block D reservoir was 
small and isolated from adjacent pro 
ductive areas, the results of butane in 
jection could be obtained in a very 
short time, 

The San Pedro pool was discovered 
in May 1946, with the completion of 
Well 3637 in the Parifias sand. The re- 
sults of subsequent development drill 
ing indicated that the pool was divided 
into four small fault blocks. These 
blocks are labeled A, B, C, and D on 
the structure map in Fig. 1. Because 
this structure map differs somewhat 
from those normally used, it will be 
discussed in detail in the geological 
section. 

Following the discovery well, three 
producers were completed in Block D 
by June 1948. However, one of these 
was abandoned after producing only a 
small amount of oil. Subsequent pres 
sure-production behavior proved that 
the 20-acre Block D reservoir was iso 
lated from the rest of the pool and that 
dissolved-gas drive provided the pre 
dominant source of reservoir energy 
Therefore, secondary recovery opera- 
tions were undertaken to increase the 
ultimate oil recovery from this block 

This paper was presented at the 32nd annua 
fall meeting of the Society of Petroleum Engi 


neers of AIME in Dallas, Texas, October 6-9 
1967. 


B-19 





and, at the same time, to provide a con- 
trolled field test of the solvent extrac- 
tion process. 

The project was initiated in the Block 
D resetvoir during October 1951 by 
injecting butane into crestal Well 3794. 
During the 2.8-year period of butane 
injection, the rate of oil production 
from Well 3807, the well nearest to th 
point of injection increased from 33 to 
170 bbl per day; and the produced gas- 
oil ratio decreased from 5000 to 400 cu 
ft per bbl. Butane injection was fol- 
lowed by gas injection in August 1954, 
after 221,838 bbl of butane had been 
injected. The rate of oil production in- 
creased to more than 250 bbl per day 
shortly after gas injection was started. 
Since that time oil production declined 
steadily and produced gas-oil ratios in- 
creased rapidly. 

To the end of May 1957, total oil 
production from Block D was 345,740 
bbl, (which includes approximately 
16,000 bbl of injected butane recov- 
ered as oil) or essentially 94 percent of 
the ultimate recovery to be obtained by 
both primary and secondary operations. 
Thus, recovery to date represents ap- 
proximately 105,000 bbl of oil more 
than would have been recovered ulti- 
mately by primary operations, Cumu- 
lative gas production was 1,045,092 
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MMecf, and 552,201 MMcf of gas was 
returned to the reservoir. Substantially 
all of the injected butane was produced 
with the gas and oil. 


Geological Description 

The San Pedro pool is situated on 
the south flank of a major uplift, just 
below the crest of the structure. Be- 
cause of erosion in the San Pedro area, 
a large portion of the Parinas forma- 
tion of lower Eocene age is missing. 
The pool is bounded on all sides by 
major faults and further subdivided by 
faults of smaller displacement into four 
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FIG. 2. Electric log on Well 3807, showing Parifias sand development in Block D. This well 
is the nearest to the point of injection and recorded a rise in daily production from 33 to 170 
bbi in 2.8 years of butane injection. This increased to 250 bbl per day shortly after gas was 


injected. 
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productive blocks? which are labeled 
A, B, C, and D on the structure map 
presented in Fig. 1. The locations of all 
wells drilled in this area to the depth 
of the Parifias formation are shown on 
the map. The heavy lines on the map 
represent contours on the sand top, and 
the fine lines show contours on the fault 
planes. The straight-line contours are 
used to illustrate structural conditions 
in northern Peru, where oil pools gen- 
erally consist of many small blocks 
formed by normal faults. The bedding 
planes usually have dip but are not 
folded. 

Of the faults within the field, only 
the ones separating Block D from the 
rest of the pool have sufficient displace- 
ment to form effective barriers to com- 
munication. The Parifias formation in 
Block D is about 164 ft thick, of which 
an estimated 50 percent is effective, or 
net, sand. The sand is a fairly coarse, 
semi-friable, poorly sorted sandstone 
containing numerous quartz and shale 
pebbles. An electric log of this forma- 
tion in Well 3807 is presented in Fig. 2. 

The Block D reservoir occurs at an 
average depth of approximately 2300 
ft subsea, and the dip along bedding 
planes is to the east at an angle of 4 
deg. Absence of both an original gas 
cap and bottom water in this reservoir 
was proved by drillstem and produc- 
tion testing. An isopach map based on 
gross oil sand thickness is presented in 
Fig. 3. Based on the isopach map, a 
surface area of 20 acres was assigned 
to Block D. 

No cores were obtained from Block 
D wells; however, the Parifas sand was 
cored in Well 3773. Only about 60 
percent of the estimated net sand in the 
cored interval was recovered. Based on 
laboratory analysis of these cores, the 
average porosity and permeability of 
the Block D reservoir were estimated 
to be 16.5 percent and 155 md, respec- 
tively. The average connate water satu- 
ration was estimated to be 45 percent. 
This value was based on the porosity 
and permeability distribution found in 
cores from Well 3773 and capillary 
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pressure data developed from repre- 
sentative Parifias sandstone cores ob- 
tained from other wells. A summary of 
the average sand characteristics for 
Block D is presented in Table 1. The 
calculated hydrocarbon pore volume of 
Block D using these data was 1,280,000 
bbl, which originally contained 1,050,- 
000 bbl of stock tank oil. On the other 
hand, according to volumetric balance 
calculations based on pressure perform- 
ance data covering the period of pri- 
mary operations, there were approxi- 
mately 800,000 bbl of stock tank oil in 
place originally. 

The pore volumes calculated from 
the isopach map are subject to consid- 
erable error because of the complex 
fault system and the lack of control for 
locating the fault contacts and deter- 
mining average gross sand thicknesses 
for the individual fault blocks. For ex- 
ample, of the three early development 
wells which were drilled in Block D, 
only Well 3807 encountered a complete 
section of the Parifias formation. Also, 
when two additional wells were drilled 
in 1953 to improve the pattern effi- 
ciency of the butane injection project, 
one missed the sand completely, and 
the other encountered a faulted section 
where the sand development was ex- 
tremely poor. However, the volume of 
original oil in place obtained from vol- 
umetric balance calculations is prob- 
ably somewhat low because bottom- 
hole pressures measured in the two 
producers reflected the reservoir condi- 
tions in the drainage area immediately 
surrounding these wells, rather than the 
average pressure throughout Block D. 
For this reason, Block D was assigned 
a volume of original oil in place equal 
to that obtained from geological data. 
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FIG. 3. Isopach map of gross oil sand in the San Pedro pool. The Parifias sand is about 164 ft 
thick in Block D, of which about 50 percent is effective. 


Reservoir Fluid Characteristics 
An initial pressure of 1440 psig was 
measured at the pressure datum of 
2300 ft subsea in Well 3794, Block D. 
This pressure was approximately equal 
to the initial pressure measured in the 
San Pedro discovery well, even though 


TABLE 1. Summary of Reservoir Data Block D, San Pedro Pool. 





Sand ‘Characteristics 
Productive formation 
Average depth, ft subsea 
Average dip, degrees 
Surface area, acres 
Gross formation thickness, ft 
Average net sand thickness, ft 
Average porosity, percent 
Average permeability, md. 
Average connate water, percent 
Original gas-oil contact, ft subsea 
Original oil-water contact, ft subsea 
Original oil in place, reservoir bbl 
Original oil in place, stock tank bbl 


Fluid Characteristics 
Initial reservoir pressure at datur., psig. 
Reservoir temperature at datum, F 
Depth of datum, ft subsea .. 


Initial formation volume factor res bbl/bbl STO 


Initial solution gas-oil ratio cu ft/bbl STO 
Initial oil gravity, deg API 

Initial gas gravity, fraction (Air = 1.0) 
Initial reservoir oil viscosity, ep 
Initial reservoir gas viscosity, cp 





*Estimated from correlation in the literature.* 





Parifias Sandstone 
2,300 
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20 

164 

82 

16.5 

155 

45 

None 
None 
1,280,000 
1,050,000 


1,440 
126 
2,300 
1,222 
410 
38.7 
08 
1.000* 
0.017* 
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Well 3794 was completed 18 months 
after the pool discovery. The reservoir 
temperature at the pressure datum was 
126 F. 

Based on reservoir fluid samples ob- 
tained at initial completion in Wells 
3637, 3717, and 3807, the reservoir oil 
was initially saturated with gas at origi- 
nal reservoir conditions. The original 
dissolved gas-oil ratio was 410 cu ft 
per bbl of stock tank oil. Average reser- 
voir fluid properties based on the an- 
alyses of these samples are also pre- 
sented in Table 1. 


Development and Primary 
Production History 

The San Pedro pool is located on the 
La Brea y Parifias Estate, a fee prop- 
erty, owned and operated by Interna- 
tional Petroleum Company, Ltd., in the 
extreme northwestern portion of Peru, 
South America. The pool was discov- 
ered by the completion of Well 3637 in 
the Parifias sandstone formation in 
May 1946. Subsequent development 
drilling on approximately 10-acre spac- 
ing resulted in the completion of 12 
producing wells, three of which were in 
the Block D reservoir.* Block D was 
discovered in November 1947 when 
Well 3794 encountered an upthrown, 
partially-faulted section of Parifias sand 
at a depth of approximately 2200 ft 
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subsea. Wells 3807 and 3844 were com- 
pleted in February and June 1948, re- 
spectively. 

Wells 3794 and 3807 were com- 
pleted by setting and cementing casing 
through the Parifias formation and 
then selectively gun-perforating the cas- 
ing opposite the well-developed sand 
sections in the lower half of the forma- 
tion. At completion they flowed oil at 
daily rates of 297 and 450 bbl, respec- 
tively, with no water. Well 3844 en- 
countered only 40 ft of very poor 
quality Parifias sand was completed 
through a pre-perforated liner opposite 
the potentially productive interval. 
However, the well flowed oil at the rate 
of only 13 bbl daily on initial comple- 
tion, After producing 1839 bbl of oil, 
it was shut-in and finally abandoned in 
January 1951. Oil production from 
Block D reached a maximum of 321 
bb! daily in April 1948 and declined to 
33 bbl daily by June 1951. During this 
same period the produced gas-oil ratio 
increased from approximately 400 to 


almost 5000 cu ft per bbl, and the aver- 
age reservoir pressure declined from 
1440 to approximately 300 psig. Pres- 
sure-production data for this reservoir 
are presented in Fig. 4. 

Additional productive section was 
opened in mid-1949 by selectively gun- 
perforating upper intervals in both 
wells. These workovers resulted in a 
temporary increase in oil production 
rates with a corresponding reduction 
in produced gas-oil ratios. A similar 
performance was obtained in mid-1951 
when additional gun-perforating was 
done in preparation for the butane in- 
jection project. A subsurface pump 
was installed in Well 3807 in October 
1951, and a similar installation would 
have been required in Well 3794 at 
approximately the same time if the 
secondary recovery program had not 
been undertaken. 

Cumulative production to the begin- 
ning of secondary recovery operations 
amounted to 180,200 bbl of oil and 
257,300 MMcf of gas. Ultimate pri- 
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FIG. 4. Reservoir data graph, Block D, San Pedro pool. Note the oil production rise follow- 
ing the end of butane injection in 1954 and beginning of gas injection. 
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mary oil production was estimated to 
be 225,000 bbl to an abandonment 
pressure of 50 psig. A plot of the pres- 
sure-cumulative production relation- 
ship is shown in Fig. 5. It was estimated 
that under primary operations the res- 
ervoir would be depleted in 1966. 


Selection of Block D for 
Butane Injection 

By consolidation and modernization 
of the natural gasoline processing fa- 
cilities in 1940 and early 1941, the 
volume of butane extracted from pro- 
duced natural gas was greatly in- 
creased. Inasmuch as market demand 
did not keep pace with the increased 
supply, the excess butane was stored 
in a depleted reservoir from 1941 until 
1951. Although some secondary oil 
was obtained from the butane storage 
project, optimum recoveries from the 
solvent extraction process could not be 
expected because of unfavorable res- 
ervoir conditions, After reviewing the 
producing history of several reservoirs 
on the estate, Block D was selected? as 
the best prospect for observing the op- 
eration of the solvent extraction process 
under controlled field conditions. The 
reservoir was small, isolated from the 
surrounding productive areas, and in 
an advanced stage of depletion. Under 
these conditions the results of the proj- 
ect could be obtained in a very short 
time. The original recommendations 
for this project proposed that sufficient 
butane be injected initially into Well 
3794 to fill approximately 15 percent 
of the hydrocarbon pore volume. The 
injected butane was to be driven to- 
ward the producing well by injecting 
dry gas in 3794. It was also proposed 
that two additional wells be completed 
in Block D by the time that LPG in- 
jection was terminated in Well 3794. 
LPG injection would then be shifted to 
one of the new wells in order to im- 
prove the pattern efficiency within 
Block D. 


Reservoir Performance During 
Butane Injection 

The secondary recovery program 
was initiated on October 10, 1951, by 
injecting butane into Well 3794 at a 
daily rate of 300 bbl at a wellhead 
pressure of 150 psig. The average 
composition of the injected LPG was 
20 percent propane, 48 percent iso- 
butane, 31.8 percent normal butane, 
and 0.2 percent iso-pentane-plus. 

Within the first three months of 
butane injection, the reservoir pres- 
sure in the vicinity of the injection well 
increased from 294 to over 600 psig 
with the injection of 49,000 bbl of 
butane. During this period Well 3807 
pumped about 39 bbl per day with a gas- 
oil ratio of 3000 cu ft per bbl. At the 
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FIG. 5. Pressure-cumulative production history during 
primary operation of the Block D. Although recovery was 


operation of Block 


estimated at 225.000 bbl—already more than 345,000 bbi 
have been produced through the butane and gas injection 


program 


end of this period, January 1952, in- 
jected butane first appeared in the gas 
produced from Well 3807. However, 
the first significant increase in oil pro- 
ducing rate did not occur until June 
1952. These changes are presented 
graphically in Fig. 4. An increase in 
butane content of the produced oil 
was detected in September 1952, at 
which time the oil gravity also began 
to increase. The relationships of butane 
content and gravity of produced oil 
with cumulative liquid production are 
shown in Fig, 6. A similar relationship 
for the LPG content of the produced 
gas is shown in Fig. 7. 

Soon after a definitely favorable re- 
sponse to butane injection occurred, 
the drilling of two new wells was rec- 
ommended‘ in order to enlarge the 
project and to improve the pattern ef- 
ficiency. However, the results of this 
drilling effort were disappointing. Well 
4501 missed the sand, and Well 4502 
encountered a tight, faulted section 
which had a poor productivity despite 
remedial measures. This well was com- 
pleted as a pumping well in April 1953, 
with an initial daily producing rate of 
5 bbl of oil with a gas-oil ratio of about 
1000 cu ft per bbl. 

Butane injection was discontinued in 
August 1954, after 221,838 bbl had 
been injected. The major fluctuations 
of injection rate reflect the variations 
in market demand for LPG. When bu- 


tane injection was terminated, Well 
3807 was producing 152 bbl of liquid 
per day with a gas-oil ratio of 1000 cu 
ft per bbl. Almost 20 percent of the 
produced liquid and 80 percent of the 
produced gas was injected butane. 


Reservoir Performance During 
Gas Injection 

Butane injection was replaced by gas 
injection in Well 3794 during August 
1954. The initial gas injection rate was 
800 MMcf per day at a wellhead in- 
jection pressure of 900 psig. Response 
occurred almost immediately, and 
within two months Well 3807 was cap- 
able of flowing at rates of over 500 bbl 
per day, including 22 percent injected 
butane. However, because the volume 
of butane-rich gas accompanying the 
high rate of oil production exceeded 
the capacity of existing gas-oil separa- 
tion facilities, actual producing rates 
were curtailed. This limitation was 
overcome by installing two-stage gas- 
oil separation facilities for Block D. 
The high-pressure separator operated 
at 110 psig and the low-pressure sepa- 
rator at 5 in. of mercury vacuum, Pre- 
viously gas-oil separation occurred in 
a single separator operated at vacuum. 

Breakthrough of injected gas oc- 
curred in January 1955 followed by a 
rapid decline in rate of oil production 
and a sharp increase in produced gas- 
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FIG. 6. Butane content and API gravity of produced oil during secondary 


oil ratio, In an effort to increase pat- 
tern efficiency and reduce gas channel- 
ing, gas injection was started® in Well 
4502 at a rate of 250 MMcf per day 
during March 1955, and the rate of gas 
injection into Well 3794 was reduced 
from 650 to 400 MMcf per day. This 
change temporarily delayed the in- 
crease in produced gas-oil ratio. 

In June 1957 the remaining upper 
sands in Well 3807 were opened by 
gun-perforating. This work did not in- 
crease oil production or reduce the gas- 
oil ratio. Immediately following this 
last workover, the well produced oil 
at a rate of 14 bbl per day with a gas- 
oil ratio of 20,000 cu ft per bbl. 

Cumulative recovery to the end of 
May 1957, has been 345,740 bbl of oil 
including 16,000 bbl of injected butane 
produced with the oil and 1,045,092 
MMcf of gas including 321,000 MMcf 
of propane and butane, which is the 
gas equivalent of 233,100 bbl of LPG 
Included in the volume of produced 
LPG are approximately 11,250 bbl 
which were supplied by the injected 
gas used to drive the butane bank and 
an estimated 1600 bbl which would 
have been produced under primary op 
erations. The balance of the butane 
production (220,250 bbl) approxi- 
mately equals the amount injected to 
form the bank. No data are available 
upon which to base an estimate of the 
amount of butane which has been 
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FIG. 7. LPG and natural gasoline content of produced 


as during secondary operation of 


Block D. Total volume of the butane injected was 221,838 bbl. 


stripped from the oil remaining in the 
reservoir. It is estimated that approxi- 
mately 13,300 bbl of additional natural 
gasoline have been extracted from the 
produced gas during the life of this 
project. 

To the end of May 1957, an esti- 
mated 215,940 bbl of primary oil and 
113,800 bbl of secondary oil have been 
recovered from this project. The recov- 
eries of primary and secondary oil 
together with the injected butane re- 
covery in the oil phase are shown in 
Fig. 4. 


Discussion of the Project 


When Block D was selected for the 
field test of the solvent extraction proc- 
ess, it was believed that the reservoir 
hydrocarbon pore volume was 
1,550,000 bbl underlying 30 surface 
acres. This value actually represented 
a compromise between the volumes de- 
termined from geological data and 
from pressure-production data, The po- 
tential secondary oil recovery to be 
obtained by using a gas-driven solvent 
bank was estimated to be 525,000 bbl, 
assuming that the residual oil satura- 
tion could be reduced to about 25 per- 
cent of the hydrocarbon pore volume. 
The value of residual oil saturation 
was based on the results of linear flood- 
ing experiments modified slightly to 
compensate for permeability stratifi- 
cation within the reservoir. 

The inefficiency of the original two- 
well pattern was recognized when the 
project was in the planning stage, and 
recommendations covering the selec- 
tion of Block D for butane injection 
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included provisions for drilling two 
additional wells to insure a more com- 
plete coverage of the reservoir. 

However, except for providing a 
basis for reducing the estimated size 
of the reservoir, the additional drilling 
was of little benefit to the project. To 
the south of Wells 3794 and 3807 the 
sand becomes less permeable as evi- 
denced by the poor sand development 
in Wells 3844 and 4502 which together 
produced less than 4000 bbl of oil. 

The total volume of butane injected 
was 221,838 bbl, which was consider- 
ably more than recommended initially. 
This was due partly to uncertainty con- 
cerning the area affected by the proj- 
ect and partly to delay in preparing 
another pool to receive butane. Al- 
though it is still impossible to deter- 
mine accurately the reservoir volume 
affected by butane injection, the pres- 
sure production behavior during the 
butane injection cycle indicates that 
the volume affected by the solvent ex- 
traction process represents only a small 
fraction of the total reservoir volume 
of Block D. Similarly, the fact that al- 
most all of the injected butane has been 
recovered in the produced oil and gas 
indicates that essentially all of the res- 
ervoir which was invaded by injected 
butane was later swept by gas. 

The ultimate recovery from Block D 
is expected to be 350,000 bbl of oil, an 
increase of 125,000 bbl, or 55 percent 
over estimated primary recovery. 
Moreover, the operating life of the res- 
ervoir will be shortened by several 
years, and most of the oil production 
will be obtained under flowing condi- 
tions. Residual oil saturations cannot 


be calculated because the portion of 
the reservoir which was affected by 
butane injection is not known with any 
certainty. 

The amount of butane recovered in 
the produced fluids was calculated on 
the basis of hydrocarbon analyses of 
the produced gas and oil. This volume 
was then reduced to compensate for the 
amount of butane recovery expected 
under primary operations and for the 
butane content of the injected gas as 
it was produced. Although recent hy- 
drocarbon analyses and gravity meas- 
urements of the produced oil indicate 
that the butane content of the reservoir 
oil is now less than it was before butane 
injection was started, insufficient data 
are available for calculation of the 
produced volume which should be at- 
tributed to this stripping action. 


Conclusions 

In spite of the inability to obtain a 
satisfactory drainage pattern for the 
butane injection project in San Pedro 
Block D, a substantial increase in oil 
recovery has been obtained from this 
field of the solvent extraction process. 
The experience gained during the Block 
D experiment will aid in the planning 
of additional field applications of this 
process. 

Substantially all of the injected bu- 
tane can be recovered with the pro- 
duced fluids. The amount of butane 
injected during this field test was con- 
siderably more than that required for 
efficient operation of the solvent ex- 
traction process. Additional laboratory 
and field tests are needed to determine 
the optimum LPG injection require- 
ments. 

A quantitative analysis of the effects 
of permeability stratification and pat- 
tern efficiency cannot be made using 
the data obtained during this field test. 
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FIG. |. Wave generator, or the oscillator assembly, sits above the 
spring platform. The hose is the flow line. Either an engine or an 
electric motor may act as the prime mover to drive the generator in 


its function as a tubing oscillator. 
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FiG. 2. Side view of the wellhead assembly of the sonic pump show 
ing the two eccentric weights on the generator. The weights rotate 
in opposite directions, in phase, so as to cancel their horizontal 


thrust, but joining cooperatively in vertical thrusts. The spring plat 
form permits the tubing to have free vertical movement 


Four years of testing and... 


Extensive field tests indicate worth of this new 
pump. It has handled 10 deg crude, and crude 
with 40 percent sand for long periods of time 


THE PETROLEUM ENGINEER of 
March 1955, carried the industry’s first 
comprehensive technical article on the 
sonic oil well pump. Today — three 
years, four months later, the article is 
valid as ever, despite the fact that the 
pump has undergone exhaustive tests 
under the toughest oilfield conditions 
imaginable. Except for a few changes 
in the design of the check valves and 
other very slight modifications, the 
pump is the same as that described 
originally in this magazine. 

Johnston Testers, Inc., manufacturer 
of the pump, reports that the pump 
has successfully lifted crude in the 10 
deg API gravity range for long periods 


of time without repairs; and in several 
instances, it has handled crude with a 
sand content ranging all the way up to 
80 percent! 

The only changes from the design of 
three years ago have been in the type 
of tubing joints (special threads are 
preferred to avoid the notch effect) 
and in the check valve which is now 
plastic and springless. 

The engineers who supervised the 
shakedown of the pump say it develops 
an efficiency of 60 to 70 percent de- 
pending on the gravity of the crude it 
handles. This efficiency is based on the 
brake horsepower supplied by the 
prime mover. 
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Description of the Sonic 
Oil Well Pump 

Inside the well is a string of tubing, 
held rigidly in the center of the casing 
by plastic-coated tubing guides, with 
plastic check valves spotted at every 
tool joint. The tubing is supported at 
the surface by a spring-loaded platform 
that sits atop the casing; an oscillator 
with eccentric rotating weights pro- 
duces the vibrations that bring the oil 
to the surface. Power is supplied by 
any type of prime mover mounted on a 
separate base and coupled to the wave 
generator through a shaft with two uni 
versal joints 

In order to impose vibrations on the 


B-25 


B-24 


Pre FRIRWZELEVU EINVWEIINEER, VOPICMINE!, FIO 








ee Oe & 









‘ , 
‘4 ‘ 
ane 
lis 
Aa 

. ib 
A ‘ 

‘ 

41 tf 
v4 a 

eee 
PVE 
, i ‘- 
; *: 
‘ | 
‘ ne 


4 


+ wwe at 


— + sy 


r= 


Wb whi ene ee hed pees 
~ 4% 
SS 

ros 


a3 


=> l eyes = 
© [sense wee 


le 


sta 


<SS ee | SES: 


TUBING COUPLING 


<= 








FIG. 3. Schematic of the sonic pump and 
tubing string assembly. Plastic-coated tubing 
guides act as centralizers and as vibration 
dampeners for unwanted lateral movement. 
Plastic check valves are spotted at every tool 
joint. Developers say the pump can lose as 
many as half of the valves and still operate 
efficiently. 
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tubing string, the oscillator must be 
rotated at a rate which corresponds to 
one of the resonant frequencies of the 
tubing, which depend upon the length 
of tubing string and the speed of sound 
in the tubing (approximately 16,500 ft 
per sec). Because the speed of sound 
in tubing is a constant, the resonant 
frequency varies with the length of the 
tubing string and in inverse propor- 
tions. Normally the pump operates be- 
tween 600 and 1200 strokes (or cycles) 
per min. 

The stroke of the pump is usually 
from 3/10 to %%-in., but can be in- 
creased to %-in. or more depending on 
the tubing used. The fluid is impelled 
upward by the valves on the up stroke 
of the pump with an acceleration of 
from 5 to 10 times the acceleration of 
gravity, depending on the frequency 
and amplitude of the stroke. Therefore, 
the fluid from the previous stroke will 
still be rising while the pump is com- 
pleting the cycle for the next upward 
stroke, 

The tubing string as a whole does not 
move up and down, but sections of the 
tubing, including the top and bottom 
sections, move according to the princi- 
ple of harmonic motion in an elastic 
body. At the fundamental frequency 
the two ends of the tubing move in op- 
posite directions through the cycle 
while the middle of the tubing remains 
relatively motionless since it is a nodal 
region. As the frequency is increased by 
whole number multiples of the funda- 
mental frequency (2,3,4,5, etc.) the 
number of sections of the tubing which 
are in motion are increased by the 
whole number multiple plus one, so 
that at a frequency four times faster 
than the fundamental frequency, there 
will be five sections of the tubing mov- 
ing, with each section moving in the 
opposite direction from the adjacent 
section. By this means the fluid is raised 
from valve to valve through the tubing 
to the surface. 

The check valves which convert the 
vibrational energy of the tubing into 
pumping action open on the down 
stroke to pick up fluid from the bottom 
of the hole or permit fluid impelled up- 
ward by the valves below to pass 
through. On the up stroke the valves 


close and the fluid is impelled upward. 
The valves are normally concentrated 
in the regions where the tubing has 
maximum motion (antinodal regions). 

Since the pump is activated by the 
transmission of longitudinal vibrations 
through the tubing, lateral vibrations 
which have a tendency to develop in 
long, thin rods such as a tubing string, 
must be eliminated. Therefore, guides 
are installed on the tubing about 10 ft 
apart so that any laterals that develop 
will be dampened out. The guides also 
prevent the tubing from wearing against 
the casing. The guides consist of a ring 
made of wear-resistant material with a 
low coefficient of friction held in place 
by an oil-resistant rubber spider. The 
guides are lubricated by returning a 
small amount of produced fluid down 
the annulus. 

Although the principle of the pump 
may sound complicated, the actual op- 
eration of the pump is very simple. A 
minimum of maintenance is required 
since the only moving parts on the sur- 
face are the spring mount, the oscilla- 
tor, the power source and the rubber 
hose connection between the tubing 
and the flow line. The oscillator has a 
one-quart oil reservoir which lubri- 
cates the gears and the bearings by 
splash feeding and should be checked 
twice a year by removing a level indi- 
cating plug. Non-detergent motor oil 
is normally used. 

The spring mount on the sonic pump 
uses the production casing for a foun- 
dation and the prime mover requires a 
sinple and inexpensive base. A jack 
shaft, if one is required, might require 
a base which would also serve for a base 
for the prime mover. There is no 
counter-balancing on the sonic pump 
and the stroke is changed by chang- 
ing the unbalance of the oscillator or 
the speed of the prime mover. 

Surprisingly, the sonic pump can 
lose as many as 50 percent of the valves 
and still pump effectively and can 
pump sand, gyp and mud — providing 
there is sufficient fluid to move these 
materials up the tubing. On low volume 
wells, this can be accomplished by re- 
turning a large proportion of the pro- 
duced fluids down the annulus. 

At the present time there are three 


TABLE 1. Average Pumping Efficiency — 60 to 70 Percent 


Volumes: 
Tubing Stroke 
Size, in. Amplitude, in. 
2 4 
2% y2 
3 4 
3% % 
4 Y 





RPM BbI per Day 
800 185 - 350 
800 350 - 500 
800 500 - 600 
800 500 - 700 


800 700 - 1000 


The above figures will vary some depending on the gravity of crude oil being pumped. 
The ability of the pump to handle sand is not dependent on the gravity of the crude, but 
only on having fluid enough to carry the sand. Many times, large quantities of fluid (oil 
or water) must be returned down the annulus to carry the high percentages of sand 


found in certain areas. 
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disadvantages to the sonic pump which 
are more than offset by the advantages 
it offers. First, there is a possibility of 
parting tubing, although this is not 
likely if the pump is operated correctly. 
Second, the tubing will be “wet” when 
it is pulled, unless the tubing is allowed 
to stand inactive for a short time. 
(However, with good valves and tub- 
ing, there would be no necessity for 
pulling the tubing.) Third, there is at 
present no way of determining the fluid 
level maintained by the pump such as 
the fluid pound used by pumpers with 
a sucker rod pump, but the unbalance 
on the oscillator can be increased every 
few days until there is no increase in 
production obtained with the increased 
unbalance. 

Case Histories 

1. Problem Well No. 19. This Cali- 
fornia well produced 10 to 12 deg API 
crude from an unconsolidated sand 
formation and the bottom of the casing 
had corroded off just above the cement 
plug. Because of this open hole condi- 
tion at the bottom, the well produced 
large quantities of free sand, and after 
production was started with the sonic 
pump, sand content of the crude varied 
from 10 to 40 percent averaging be- 
tween 15 and 20 percent. After shut- 
downs, no difficulty was experienced in 
restarting the pump despite the deposit 
of sand on the valves. Production 
totaled 25 bbl per day. 

2. Ventura Avenue Field Well. The 
sonic pump produced low gravity crude 
despite the fact that at times water 
would cause extreme heavy sand flow. 
Sand content at times was estimated 
to be as high as 80 percent. Production: 
25 to 100 bbl per day. 

3. Huntington Beach Field Well. 
Crude from this well had a sand con- 
tent of 60 percent. However, this per- 
centage was cutback by producing a 
total of 200 bbl per day and diverting 
100 bbl of de-sanded crude back in the 
hole — giving a net production of 100 
bbl per day. In experimental ruas the 
down-flow liquid was discontinued and 
the pump was allowed to produce the 
crude as it came from the formation. 
Under these conditions, the pump 
would function satisfactorily as long as 
it was not shut down. The production 
coming from the flow line was a thick 
sandy paste — with the consistency of 
tooth paste. After a three months run 
(diverting half the crude down the 
annulus) the pumping was discontin- 
ued because of the expense involved in 
disposing of the sand. 

Conclusion 

The sonic pump has been tested in 
California and Oklahoma. So far it has 
amply met the developer's expectations. 
At present time, a test of a heavy paraf- 
fin producer is being set up on the Gulf 
Coast. al 
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Danheim To Direct AOSC Activity 


Servicing contractors make Dallas 


headquarters in centralization move 


James E. Danheim has been named 
executive-secretary of the Association 
of Oilwell Servicing Contractors. He 
has assumed direction of the fast-grow- 
ing organization in its new Dallas, 
Texas, headquarters. Original offices of 
the AOSC were in Odessa, Texas. 

Danheim, an attorney, was formerly 
associated in law practice in Austin, 
Texas. He received his LLB degree 
from the University of Texas in 1951 
and is a member of the Travis County 
Bar Association, Central Civitan Club 
and Lions International. 

Decision to make Dallas the new 
home office was made on request of 
AOSC members for a more central lo- 
cation. The contractors now claim 
more than 250 members with 15 chap- 
ters in seven southwestern states. An- 
nouncement of the move, and of the 
election of Danheim came from J. F. 
McAdams, president of the associa- 
tion. McAdams is a servicing contractor 
in Hobbs, New Mexico. 

AOSC offices are located in the Davis 
Building, 1309 Main Street. 

The organization has chapters in 
Texas, New Mexico, Louisiana, Missis- 
sippi, Arkansas, Oklahoma, and Kan- 
sas. The 250-plus memberships began 
with only seven members two years 
ago, and held its first convention in 
Fort Worth, January 1956, with less 
than 100 members attending. Its second 
annual convention was held in Dallas 
with more than 250 registrants present. 

The organization’s third convention 
will again be held in Dallas in January 
1959, at the Baker Hotel. 

“The AOSC has as its basic objective 
a Vigorous competition in a healthy oil- 
well servicing industry. Its working 
plan is to pool the individual servicing 
contractors’ thinking on such industry- 
wide problems as employee relations, 
supervisor training, safety, insurance, 
taxation, and public relations. Our ap- 
proach to these communal problems is 
joint employment of specialized con- 
sultants, organized presentation of their 
industry’s case to governmental bodies, 
and to the businesses with which they 
deal, and brainstorming among them- 
selves at periodic meetings,” says 
McAdams. 

James A. Gobel, Jr., of Odessa has 
been named assistant executive-secre- 
tary and field representative for the 
association. Gobel has had five years 
experience in the oil supply industry 
and production equipment in the Per- 
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mian Basin. For the past year he has 
managed the W. C. Brown Pipe and 
Supply Company of Crane, Texas. He 
is a 1949 BBA graduate of Southern 
Methodist University. 

Officers in addition to McAdams, 
include J. C. Williams, Jr., first vice 
president, Springhill, Louisiana; 
Thomas E. Goebel, second vice presi- 
dent, Houston, and Jimmy W. Wilkins, 
treasurer, Odessa. 

Directors include: Eastern New 
Mexico area: Harry Eaves, Hobbs, and 
Jimmie Hollis, Lovington; Central Per- 
mian Basin area: Chuck Phillips, Mid- 
land, Texas; Charles J. George, Odessa, 
Texas; J. R. Todd, Odessa, and Barney 
Foster, Odessa; North Texas area: A. 
Leander McAlister, Wichita Falls; West 
Central Texas area: Frank Bridwell, 
Abilene, and D. L. McDonald, Abilene; 
Texas Gulf Coast area: Paul Giroski, 
Houston, E. O. Stewart, Houston, and 
Sam E. Wood, Alvin; East Texas area: 
E. A. Major, Selman City, and C. R. 
Bivin, Overton; South Central Texas 
area: T. J. Billings, Corpus Christi, and 
Thomas W. Crews, Alice; Mississippi 
area: C. F. Martin, Laurel; North 
Louisiana area: A. K. Busada, Shreve- 
port, and J. B. Markham, Shreveport; 
Arkansas area: T. L. Scott, Smackover, 
and Marshall W. Craig, El Dorado; 
Four Corners area: N. C. Hill, Cedar 
Hill, New Mexico; Southern Oklahoma 
area: Pauls Valley Chapter: Ralph W 
Shebaster, Pauls Valley; Central Okla- 
homa area, Seminole Chapter: Ray 
Young, Seminole; Southern Oklahoma 
area, Ada Chapter: J. C. Shortes, Ada; 
North Oklahoma area: Charles A 
O'Neil, Perry. 





James E. Danheim 
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Data from five Louisiana 


reservoirs makes... 


A Case for 640-Acre 
Spacing of Gas Wells 


Paul R. Waddle, 


Petroleum Engineer 
Brookings, Moffatt & Waddle 
Shreveport, Louisiana 


WELL SPACING has been a source of 
disagreement since the early days of 
the petroleum industry. Early concepts 
and impressions were that recovery de- 
pended directly on well density. Latest 
theoretical and experimental studies, 
however, indicate that the mechanics 
of well drainage and ultimate recovery 
of oil and gas are independent of well 
spacing, and that there is no theoreti- 
cally fixed finite limit of drainage to a 
well except as imposed by the physical 
boundaries of the producing formation, 
time being the major factor determin- 
ing the distance to which a well may 
extend its drainage influence. 

In theory, the gradual extension of 
a well’s drainage influence or radius 


with time continues until the pressure 
becomes uniformly low throughout the 
sand body and approaches zero if the 
process is continued for infinite time, 
assuming that there is no influx of 
extraneous fluid to sustain pressure. 
Results of calculations by Bruce, 
Peaceman, Rachford and Rice' with 
respect to drainage in a gas reservoir 
indicate that for a given rate of flow 
the pressure could be predicted pre- 
cisely at any particular point in the 
flow path at any given time, and that 
the depletion of a gas reservoir re- 
sulted in a drop in pressure at the ex- 
termity of the reservoir. Their analysis 
demonstrates that gas can be drained 
from a very large area in a continuous 


P 412.112. 


sand body in a predictable time length 

While supported by theoretical 
studies, drainage by wide spacing is 
best verified by actual field evidence. 
Within a number of individual gas 
fields, performance histories have pro- 
vided a considerable body of data to 
establish the fact that in a continuous 
reservoir formation drainage does oc- 
cur over extensive areas. The following 
discussion presents evidence of drain- 
age and depletion under a variety of 
conditions in gas fields developed on 
640-acre well spacing. The fields are 
producing under a pressure depletion 
type drive and pressure behavior is the 
criterion of drainage and depletion, or 
recovery efficiency. 
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FIG. |. Initial pressures in step-out wells in the Hill sand reservoir, 
Ada field, Bienville Parish, Louisiana. Plat indicates well locations. 
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Hill Sand Gas Reservoir, 
Ada Field, Lovisiana 


An excellent illustration of drainage 
over extremely wide areas is found in 
the Hill Sand Gas Reservoir, Ada field, 
Bienville Parish, Louisiana. In this res- 
ervoir, the average formation thickness 
is 8 ft, and the permeability is 450 mil- 
lidarcys. The original reservoir pres- 
sure at 5300 ft subsea was 2545 psig. 
The first well in this reservoir was com- 
pleted in September 1949. 

The second well, located 12,400 ft 
from the first well, was completed in 
September 1954 with a measured initial 
pressure of 2175 psig, 370 psi less than 
the original reservoir pressure and es- 
sentially identical to the initial well’s 
pressure of 2120 psig on that date. It is 
thus indicated that withdrawals of gas 
from the initial well resulted in pres- 
sure draw-down over an area of more 
than 1600 acres. 

The third well, located about mid- 
way between the first two wells, was 
completed in December 1955, with an 
initial pressure of 2015 psig which was 
in close agreement with field average 
present at that time. 

Similarly the fourth and latest well, 
a step-out 4000 ft from well No. 2, was 
completed in October 1957 with an 
initial pressure of 1820 psig, which was 
close to the field average pressure. 


4FiG. 2. Comparison between initial pressure in newly completed 
well (indicated by triangle) and pressures in earlier drilled offset 
wells. These are in the Cook sand reservoir, Ada field, Webster Parish. 
Location plat indicates relative positions. 
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@ FIG. 3. A newly completed well's initial pressure is com- 
pared with that of earlier drilled offset wells. This group, as 
platted, are located in the Davis sand reservoir, Ada field 
Webster Parish, Louisiana. 


The pressure history of this four- 
well gas field is shown in Fig. 1. From 
this evidence it may be concluded that 
the initial well would have served, 
within a reasonable period of time, to 
drain the entire reservoir which by 
geologic isopach mapping and volu- 
metric balance calculations is indicated 
to be 18,400 acre-ft in size and 2300 
acres in areal extent. Thus, it is clearly 
demonstrated that drainage has oc- 
curred over areas considerably greater 
than the 640-acre development pattern 
and that 640-acre well spacing is more 
than adequate to deplete the reservoir. 


Cook Sand Gas Reservoir, 
Ada Field, Louisiana 

Evidence of complete drainage in a 
tight sand over distances exceeding the 
confines of a 640-acre well spacing 
exists in Cook Sand Gas Reservoir in 
the Ada field, Bienville and Webster 
parishes, Louisiana. This sand has a 
permeability of 17 millidarcys and an 
average pay thickness of 15 ft. As 
shown in Fig. 2, the original reservoir 
pressure was 2554 psig at 5300 ft sub- 
sea. Initial production was in 1947. 
Development was on 640-acre spacing. 

The latest well, completed in October 
1957, as a location offsetting two pro- 
ducing wells, had an initial pressure of 
1618 psig, 936 psi below the reservoir 
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initial pressure and very close to the 
pressures of the two offset wells at that 
time. This pressure history points to 
existence of complete drainage by ear- 
lier drilled wells from portions of the 
reservoir beyond the limits of 640-acre 
development in a formation of low per- 
meability. 


Davis Sand Gas Reservoir, 
Ada Field, Louisiana 

Another example of drainage by 
640-acre well spacing is the Davis Sand 
Gas Reservoir in the Ada field, Louisi- 
ana, This sand has a permeability of 32 
millidarcys and an average thickness of 
16 ft. Fig. 3 shows the comparison be- 
tween initial pressure in a late well and 
pressures in earlier drilled offset wells 
Initial pressure measure in the delayed 
well was 2483 psig, a decline of 164 
psi below the original reservoir pres- 
sure and in close agreement with the 
offset wells on that date. Again the ade- 
quacy of 640-acre spacing to drain a 
comparatively tight formation is sub 
stantiated. 


McFearin Sand Gas Reservoir, 
Dubach Field, Louisiana 
Communication between two 640- 
acre spaced wells in a thin, tight forma- 
tion is evidenced in the McFearin sand 
gas reservoir in the Dubach field, Lin- 
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FIG. 4. Reservoir pressure history of the McFearin sand, Dubach 


field, Lincoln Parish, Louisiana. 


coln Parish, Louisiana. The sand has a 
permeability averaging 15 millidarcys 
and an average effective sand thickness 
of 6 ft. The reservoir was discovered in 
August 1953 and had an original pres- 
sure of 4055 psig at 8450 ft subsea. 
The second well was completed in 
August 1954 with an initial pressure of 
3853 psig which was 202 psi below the 
original reservoir pressure and 403 psi 
above the pressure in the discovery 
well at the time. 

The accumulation of additional pro- 
duction resulted in pressure equaliza- 
tion between the two wells by January 
1955, and close agreement in the wells’ 
bottom hole pressure has continued to 
the present date, as shown in Fig. 4. 
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FIG. 5. Comparison between initial pressure in newly completed 


well and pressures in earlier drilled offset wells in the Cotton Valley 
“D” sand, Greenwood-Waskom field, Caddo Parish, Louisiana. 


Volumetric balance calculations indi- 
cate that the two wells are draining a 
reservoir volume of 7950 acre-ft, or an 
area of 1325 acres. This history of 
pressure reaction provides concrete evi- 
dence of the ability of 640-acre well 
spacing to effect complete drainage and 
uniform depletion of this gas reservoir, 
although it is of low permeability. 


Cotton Valley ‘‘D’’ Sand Gas 
Reservoir, Greenwood-Waskom 
Field, Louisiana 

Another case of marked pressure re- 
duction in an area of delayed develop- 
ment due to prior production from 
earlier drilled portions of the reservoir 
is found in the Cotton Vailey “D” Sand 


Paul R. Waddle, a petroleum engineer, is a partner in 
the consulting firm of Brookings, Moffatt and Waddle, 
Shreveport, Louisiana. He received his BS degree in 
petroleum engineering from the University of Okla- 
homa in 1943. He worked for The Carter Oil Com- 


pany from 1945 to 1957 in Kansas, 


Oklahoma, 


Arkansas, Louisiana, Mississippi and Alabama, attain- 
ing the position of division reservoir engineer in the 


company's southern division at 


Shreveport. 


He 


received special reservoir training at Carter’s research 
laboratory and assisted in teaching reservoir engineer- 
ing at special reservoir engineering schools conducted 
annually by the research and production departments 
of the company. He resigned from Carter in February 1957 to enter the engineering 
consulting practice and recently became associated with the oil and gas consulting 


firm, Brookings, Moffatt and Waddle. 
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in the Greenwood-Waskom field, Cad- 
do Parish, Louisiana, The formation 
has an average permeability of 52 milli- 
darcys and an average thickness of 20 
ft. In Fig. 5 are shown the bottom hole 
pressure measured in a well drilled in 
mid-1957 as an interspaced edge loca- 
tion offset by five producing wells, and 
the pressures of the offset wells. The 
initial pressure in this well was 3655 
psig, close to the pressures of its five 
offset wells and representing a decline 
of 379 psi from the initial field reser- 
voir pressure. The 640-acre well spac- 
ing on which the field is developed is 
thus indicated to be adequate to de- 
plete this gas reservoir. 


Choice of Well Spacing Programs 

If it is acknowledged that drainage 
can occur over great distances, and 
that well spacing does not physically 
affect the ultimate recovery from a gas 
reservoir, then the choice of a specific 
well-spacing program for a given field 
depends on the number of wells that 
are required (1) to provide adequate 
geologic information regarding struc- 
tural trend and continuity of the 
reservoir, and characteristics of the 
reservoir rock, and (2) to deplete the 
reservoir within reasonable time limits. 

In a reservoir consisting of a uni- 
form blanket sand over large areas 
where evidence of structural irregulari- 
ties are lacking, a low well density may 
give the necessary geologic information 
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TABLE 1. Texas Gas Felds With Proration Units of 640 or More Acres Per Well. 





Basic unit: 
Acres per 
Field and reservoir well 


Basic unit: 
; Acres per 
Field and reservoir well 





Hallsville, South — Lower Pettit 704 
Hallsville, South — Page 704 
Henderson, South — Pettit 649 
Henderson, South — Travis Peak 649 
Huxley — Pettit 704 
Jacksonville — Rodessa 641 
Joaquin — Jeter 703 
Lansing, North — Young Lime 704 
Minden — Travis Peak 703 
North Scottsville — Lower Pettit 704 
Trawick — Pettit 704 
Waskom — Upper Hill 703 
Waskom — Hill 704 
Waskom — Lower Rodessa 704 
Waskom — Byrd 704 
Waskom — Upper Pettit 704 
Waskom — Lower Pettit 704 
Waskom — Travis Peak No. 1 704 
Waskom Travis Peak No. 2 654 
Waskom — Travis Peak No. 4 640 
Waskom — Travis Peak No. 5 Hon 
Waskom — Cotton Valley 697 
Willow Springs — Henderson 704 
Willow Springs — Rodessa 704 
Willow Springs — Pettit 695 
Willow Springs — Middle Pettit 671 
Willow Springs — Travis Peak 704 
Yantis — Rodessa 607 
DISTRICT 7-C: 
Sonora — Upper Canyon 640 
DISTRICT 8: 
Puckett — Devonian 640 
DISTRICT 10 
Chunn 704 
Feldman — Tonkawa 662 
Hansford 704 
Hansford, North — Douglas 640 
Hansford, North — Tonkawa 640 
Hansford, North — Low Pressure Morrow 640 
Hansford, North — Morrow #40 
Perryton, West — Morrow 644 


DISTRICT 1: 
Leona River—Olmos 
Plumly— Navarro 
DISTRICT 2: 
Karon — Slick 
DISTRICT 3: 
Collegeport 
Collegeport - 
Collegeport 
Collegeport 
Collegeport 
Collegeport 
Collegeport 
Collegeport 
Collegeport 
Collegeport - 
Collegeport 
Madisonville 
Madisonville 
Sargent, South 
Sargent, South 
Sargent, South 
DISTRICT 4: 
La Sal Vieja 
La Sal Vieja 
Monte Christo 
Monte Christo 
Murdock Pass — Marginulina 
Mustang Island — 7810 ft Sand Zone 5 
Red Fish Bay — Mustang Island — Zone 10 
Red Fish Bay North — Zone 10 
San Carlos — FD-93 Sand 
San Carlos — FE-59 Sand 
San Manuel — 8300 ft Garza 
Starr County, Northeast — K-1 Sand 
Stedman Island — 7300 ft Sand 
DISTRICT 5: 
McBee — Rodessa 
McBee — Travis Peak 
Teague — Pettit 673 
DISTRICT 6: 


Sub-Clarksville 
Georgetown 
3200 ft Miocene 
4050 ft Miocene 
6350 ft Miocene 


Zone No. 3 

Zone No. 6 
Zone No, 27 
Zone No. 57 


Allentown — Fenley Lime 
Blocker — Pettit 

Blocker — Travis Peak 
Hallsville, South — Rodessa 


and further serve by means of pressure 
reaction between wells to corroborate 
the reservoir continuity indicated by 
geologic control. In severely faulted 
and divided areas a high density of 
wells may be required to meet the irreg- 
ular structural dimensions and identify 
each reservoir segment. 

The factor of depletion rate is an 
economic consideration involving time 
and investment costs. Each field pre- 
sents a separate problem and requires 
individual study for determination of 
the economic questions bearing on the 
specific case. Well spacing influences 
depletion time and hence economics, 
in that closer spacing may permit 
shorter depletion time to attain any 
given cumulative recovery. The study 
of this relationship in a specific field 
would involve comparisons of well 
spacing versus return on well invest- 
ment to arrive at the optimum spacing 
program for the existing conditions of 
depletion time and economic limit. 


Present Trend in Well Spacing 
Operators and state regulatory 
bodies are inclining toward wider spac- 


680 Texas Hugoton 
699 Texas Hugoton 
659 Texas Hugoton 
704 Twin Tonkawa 


Field and Reservoir 
HOUMA DISTRICT: 

Amelia — Herff Sand 

Laurel Ridge — 10,200 ft Sand 

Laurel Ridge — 10,600 ft Sand 
LAFAYETTE DISTRICT: 

North Tepetate — Klump No. 2 

North Tepetate — 8,000 ft Sand 
LAKE CHARLES DISTRICT: 

Lakeside — 10,000 ft Sand 
MONROE DISTRICT: 

Bridge Brake — Hosston 

Bridge Brake — Pettit 

Bull Creek — Smackover 

D’ Arbonne — Bodcaw 

Indian Lake — Lower Cretaceous’ 

West Monroe — Cotton Valley 
NEW ORLEANS DISTRICT: 

College Point, St. James — 10,700 ft Sand 
SHREVEPORT DISTRICT: 

Ada — Upper Batton 

Ada — Lower Batton 

Ada — Cook 

Ada — Davis 

Ada — Hill 

Ada — Hosston 

Ada — Pettit 

Bear Creek — Brown 

Bear Creek — Brown-Ozley 

Bear Creek — Hosston 

Bear Creek — Pettit 
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Dolomite 
Morrow 
Granite Wash 


#40 
640 
640 
(h2 


TABLE 2. Louisiana Gas Fields With Spacing of 640 Acres Per Well. 


State Order No 


29-A 
131 
131 


9) 


298 
365 
179 
305 


371 
106 


99-E; 99 E-1; 99-K; 99-0 
99-E-1; 99-F; 99-K; 99-0 

99-A; 99-B; 99-K; 99-0 

99; 99-A; 99-B; 99-K; 99-L; 99-0 
99-G; 99-K 

99-M; 99-0; 99-P 

99-D; 99-K; 99-L; 99-0 

78-A; 78-12; 78-C 

78-D 

78; 78-11; 78-12; 78-C 


78-11; 78-12; 78-C; 78-E 


B-31 














ing for gas wells to effect efficient re- 
covery and conservation. Spacing of 
640 acres per well has been the pattern 


Bethany Longstreet —Hill................... . most frequently employed in recent 
Bethany Longstreet — Hosston 289-A; 289A-a; 289-B years, particularly in those gas reser- 
nye ee Sand ad ee voirs lying below depths of 5000 ft. 
Blackburn —Bodeaw wee 353 ; 280A-0; 280- In some of the deeper reservoirs, low 
Bryceland — Brown-Ozley 78-D per-acre recoveries caused by factors 
Bryceland — Ozley 145 of low porosity, high connate water 
a 7 sland — Advanse “A” 241 and thin pay zones combine with high 
ryceland — Advance “B 241 : 
West Bryceland — Teasley “A” 241 well investment costs to make develop- 
West Bryceland — Teasley “B” 241 ment programs of less than 640 acres 
ee ee 2 ees 351 . per well economically unattractive. 
Femme ell a aie Table 1 lists the gas fields in Texas 
Greenwood Waskom — Pettit 270-B-a with well proration units of 640 acres 
Greenwood — Travis Peak 270-B-a or more. Forty-one fields with 81 dif- 
= a ee fr ae! —_ ile —— ferent reservoirs are in this tabulation. 
Hico Knowles, Dubach — Vaughn Sand. vive __, Table 2 gives the gas fields in Lou- 
Ivan — Davis Sand 269; 269-A; 269-A-1 isiana with well proration units of 640 
Kingston — Rushing (Pettit) 376 acres. There are 32 fields with 71 sep- 
a —- Reng ery oh 334-B-I arate reservoirs in this tabulation. The 
iabanen re ay 98-C; 28-C-20; 28-C-20-2; conservation laws of Louisiana recog- 
28-C-23: 25 thru 29; 28-K nize the significance of well spacing in 
Logansport — Pettit 28-E; 28-E-19 & 20; 28-K the accomplishment of the greatest ulti- 
oS yon Poh Paluxy ae aaa mate recovery of hydrocarbons con- 
Ruston — “D” 164-0 tained in a reservoir. The Commis- 
sioner of Conservation is empowered 


Ruston — Hosston 164-D; 164-D-1 

Ruston — Vaughn 164-a to establish gas well units of the maxi- 
~ aw ‘ ) 7) -9% *. OF . 

Sentell Bodcaw 251; 251-1; 251-B; 251-C; 251-C-1 mum area that may be efficiently and 
Sentell — Roseberry 251-A : : 

Slenshere — Fowler 529 economically drained by one well. The 
Simsboro — Gardner 222 Louisiana conservation laws take note 
_— ~ 222 that in adopting such well units par- 
SnESere common... 222-1 ticular care must be exercised in deter- 
Simsboro — Hosston “L 222 Ae . 

Simsboro — James 299 mining the maximum area that one 
West Simsboro — Hosston : well can efficiently and economically 


aie — Valley “D” drain through a proper interpretation 
. 0 osston . . . 
Spider — Anthony 92 of data available from geological, engi- 
Spider — Pettit 92-A; 92-A-2; 92-A-14 neering and economic considerations. 
Stonewall — Pettit 317 R 

. . e nm 
Terryville — Cotton Valley “D 370 ore ag D. W, Peacemen, H. H. Rech- 


Unionville — Vaughn Sand 206-A thru A-3; 206-B; 206-C ford Jr., and J. D. Rice, “Calculations of Un- 
= 7 — ; steady-State Gas Flow Through Porous Media,” 


‘683 Acres Per Well Trans. AIME, (1953) 198, 79. 


TABLE 3. Data Plotted in Fig. 1 Through 5. 














~ Reservoir Reservoir 
Pressure Pressure 
Well P psig Well Date psig 





FIG.1.HILLSAND—ADAFIELD  —~— FIG 4. MCFEARIN SAND—DUBACH FIELD 
Well No 1 (original res. press.) 2545 Well No. 1 (original res. press.). . . 8-24-53 4055 
2120 1-19-54 3966 
7-19-54 3501 
a 1-23-55 3136 
7-19-55 
Well No. 2 (initial) = 18-88 om 
1915 7-10-56 2250 
Mi 1640 1-12-57 2054 
Well No. 3 (initial) 5 2015 12-4-57 1752 
1760 Well No. 2 (initial) 8-13-54 3853 
Well No. 4 (initial) 1820 1-22-55 3289 
7-12-55 3036 
FIG. 2. COOK SAND—ADA FIELD 1-18-56 2614 
Well No. 1 10-1-56 1741 7-10-56 2232 
11-1-57 1670 \-7-57 2010 
Well No. 2 10-1-56 720 12-4-87 1631 
ot No. 2 + 1-36 172 FIG. 5. COTTON VALLEY “D” SAND— 
L-1-57 1600 GREENWOOD—WASKOM FIELD 
Newly Completed Well 10-20-57 1618 Well No. 1 10-1-56 3803 
11-1-57 3500 
FIG. 3. DAVIS SAND—ADA FIELD Well No. 2 10-1-56 3796 
Well No. 1 7-15-48 2547 11-1-57 3600 
11-2049 2345 Well No. : 10-1-56 3787 
Well No. 2 — 7-15-48 2633 as 1-1-5? 3564 
oe 11-20-49 24 one 1-187 3558 
, ‘ ~ P . ~I-O4 dK 
Well No. 3 7-15-40 2633 Well No. 5 10-1-56 3808 
11-20-49 2485 11-1-57 3344 
Newly Completed Well 8-15-49 2483 Newly Completed Well 5-27-57 3655 
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West Texas field once 
‘opened by mistake’ now... 


64,000-Acre Waterflood 
Promises Spraberry Payout 


* Texas-size 9-section "pilot" flood 
to kick off Sohio-proposed project 


¢ Tidewater, Phillips, Magnolia indicate 
additional unit flood projects 


¢ Atlantic, Humble pilot tests, now 
complete, prove flood feasibility 


L. F. Elkins, 


Manager of Production Research 
Sohio Petroleum Company 
Oklahoma City, Okiahoma 


SEVEN YEARS ago hotel rooms, drill- 
ing rigs and casing were almost im- 
possible to obtain in West Texas — the 
Spraberry boom was on. Optimism 
was high with visions of five to ten 
thousand wells required for 40 acre de- 
velopment of the prospective 200,000 
to 400,000 productive areas indicated 
by intergrowth of the various Spra- 
berry fields — Tex Harvey, Germania, 
Midkiff, Driver, Pembrook, Aldwell, 
Weddell and Benedum — into one 
single giant field. 


Boom! 

Many operators and promoters 
talked of recoveries up to 10,000 bbl 
per acre based on sustained productiv- 
ity of early wells and presence of open 
fractures in many cores. More con- 
servative operators talked in terms of 
2500 to 3500 bb! per acre. During 1951 
drilling activity increased from only a 
few scattered wells to a maximum of 
235 active rotary rigs. Nearly 200 wells 
were completed during December 
1951. 


Bust! 

This optimism soon waned to abject 
pessimism when wells in the more fully 
developed areas began precipitate de- 
cline in production and gas-oil ratios 
skyrocketed within a few months after 
completion. Drilling declined consid- 
erably during the last half of 1952 and 
reached a low of ten wells completed 
in November 1952. 

Wags dubbed the Spraberry the 


Presented under the title “Spraberry Water- FIG. |. Spraberry development now approaches 305,000 acres with 3225 wells spaced var 


ossibilities”’ 35 al : - . ; 
of the National Oil Ad yh | ably on 40, 80 and 160-acre density. Field designations that go together to make the Spraberry 
ation in Tulsa, Oklahoma, June 6, 1958. and proposed waterflood units are shown. 
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“Largest Non-commercial Oil Field 
Ever Discovered” and suggested a large 
sign be erected in the Spraberry Trend 
— “Opened by Mistake.” 

Development has proceeded at a 
moderate pace ever since with each well 
more carefully evaluated in light of the 
actual reservoir conditions rather than 
those hoped for earlier. 

Fortunately the unusual characteris- 
tics of the producing formation and un- 
certainties of reservoir performance 
were recognized early enough to en- 
courage many of the operators to per- 
form the extensive field tests and re- 
search necessary for proper interpreta- 
tion and thus better guidance of re- 
maining development. 

Analyses and field tests have now led 
to probable waterflooding of the Spra- 
berry which, through actual field pilot 
test, has every indication of being 
highly profitable — even to the extent 
of making up losses many operators 
have suffered during primary produc- 
tion operation. 

Within the next few months thou- 
sands of royalty owners will be con- 
tacted to obtain their agreement to unit- 
ization contracts. 


Reservoir Characteristics 

For proper background, the nature 
of the reservoir itself must be studied. 
The Spraberry is a 1000 ft section of 
sands and shales of lower Permian age 
occurring at an average depth of about 
7000 ft. The principal pay sections are 
an upper sand about 30 ft thick, pro- 
ductive over most of the field, and a 
lower sand about 25 ft thick, produc- 
tive over part of the field. Some lesser 
sands just a few feet thick produce in 
local areas. All Spraberry sands are 
very tight — less than one millidarcy — 
and would not produce at commercial 
rates if the formation were not highly 
fractured in an extensive inter-con- 
nected vertical fracture system cover- 
ing the entire field. These fractures are 
evident in nearly all cores recovered. 
Extent of these fractures is almost un- 
believable as proved by reduced pres- 
sure observed in new wells at distances 
up to one or two miles from previously 
producing wells and by results of pilot 
water floods. The time lag of pressure 
and production decline in shut-in wells 
a quarter to one-half mile from pro- 
ducing wells is only a few weeks. 
Spacing 

Observation of these pressure and 
production effects at these distances in 
closely controlled field tests led the 
Texas Railroad Commission to change 
regulations from 40-acre spacing and 
to authorize development and grant al- 
lowables on the basis of 80-160 acres 
per well after December 1952. Most of 
the drilling since then has been on these 
wider spacings. The wisdom of it is re- 
flected in the relative payout position 
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NUMBER OF 
PRODUCING WELLS 


PRODUCTION 
M BARRELS PER Day 


ieee 'eso0 test 1es2 








CUMULATIVE PRODUCTION - MM BARRELS 


prob. 


'es3 'ese ies tese tes 


FIG. 2. Production history of the Spraberry Trend and Benedum field is short and somewhat 
erratic. Pronounced production and producing wells “dip” in 1953 is caused by shut-in period 


in April of that year. 


of these wider spaced wells compared 
to more closely spaced wells drilled 
even earlier. 

The developed area now approaches 
some 305,000 acres with 3225 wells 
spaced variably on 40, 80 and 160-acre 
density leaving many internal locations 
undrilled. (Fig. 1). 

Production 

Cumulative production of the Spra- 
berry Trend Area has totaled 150,000,- 
000 bbl and production rate has de- 
clined to 42,900 bbl per day in Decem- 
ber 1957. Field performance history is 
summarized in Fig. 2. Decline of field- 
wide production of only 60 percent 
over five years from the 107,000 bbl 
per day peak in October 1952 is decep- 
tive because the decline has been re- 
tarded by moderate but continuous de- 
velopment of an additional one thous- 
and wells during this period. Individual 
wells and leases have declined more 
nearly 30 to 75 percent per year. Pro- 
duction now averages only 19 bbl per 
well per day and many wells and leases 
produce little or no oil. Some 185 wells 
have been abandoned already, mostly 
in the older Tex Harvey-Germania area 
and 260 more plugged back to the 
Clearfork. Perhaps many more would 
have been plugged if it weren’t for the 
pending waterflood since over 500 
more are off production. These very 
low production rates keynote the need 
for early action in unitizing large areas 
for waterflooding. 

If waterflooding cannot be accom- 
plished within the next year or so, 
many leases scattered throughout the 
area will become uneconomic and the 
wells plugged. Then waterflooding the 
Spraberry will likely become only a 
passing dream — gone forever — and 
all owners — working interest and 
royalty interest alike — will be the 
losers. 

Core data and reservoir performance 


indicate oil in place to be of the order 
of 6000 bbl per acre in the Upper Spra- 
berry and maybe half that much in the 
Lower Spraberry overall. Actual values 
are indeterminate because no methods 
have been developed to really identify 
the “net” producing pay section. 
Cumulative recovery, however, aver- 
ages only 500 bbl per acre which is just 
6 to 8 percent of oil in place. Reservoir 
engineers think this unusually low per- 
centage recovery is caused by capillary 
retentive forces — blotter action — ac- 
centuated by the large number of natu- 
rally occurring fractures in this low 
permeability sand. These fractures thus 
were a mixed blessing: On one hand 
they permitted production from a reser- 
voir too tight to produce if the oil ac- 
tually had to flow through the rock 
matrix to the wells; on the other, they 
modified capillary forces to restrict pri- 
mary recovery to maybe a third of 
what it might have been in an unfrac- 
tured sand having higher permeability. 
Within less than a year after Spra- 
berry development accelerated in 1951 
many reservoir engineers recognized 
the important features of the Spraberry 
reservoir performance and probability 
of very low primary recovery. Conven- 
tional approaches of increasing recov- 
ery by gas injection or water injection 
did not appear promising to most engi- 
neers and operators because they vis- 
ualized rapid channeling of injected 
fluids from the input wells to produc- 
ing wells through the open fractures. 
Atlantic Refining Company’s re- 
search engineers, however, using their 
background of basic research on effects 
of capillary forces on displacement of 
oil from porous media by water injec- 
tion, visualized a new approach to 
waterflooding tight fractured sands 
such as the Spraberry. Simple labora- 
tory tests, such as submerging oil 
saturated core fragments in a tumbler 
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GAS OIL RATIO CHANGES 
WATER MIGRATION 


ATLANTIC WATER FLOOD TEST 


SEPTEMBER 


A WATER 


1954 


INJECTION WELL 


© iNJECTED WATER IN PRODUCTION 


20 
oO 


TEST WELL AFFECTED BY WATER INJECTION 
TEST WELL UNAFFECTED BY WATER INJECTION 


a—™ GAS-OIL RATIO CONTOUR-SEPT. 1954 


GAS-OIL RATIO MCF/BBL.-NOV. 1952 


GAS-OIL RATIO MCF/BBL -SEPT. 1954 


SCALE 


.e) 


| MILE 


FIG. 3. First pilot flood in the Spraberry was initiated by Atlantic Refining Com 
pany in the Driver area. It was begun in November 1952 and water injection was 


stopped August |, 1955. 


of water, showed the blotter action of 
the sand would absorb water preferen- 
tially even to the extent of displacing a 
reasonable fraction of the oil out of the 
sand which appeared as droplets on the 
core surface. Their calculations led 
them to believe the process would work 
in the reservoir and Atlantic’s man- 
agement backed this faith with a field 
pilot test in the central Driver area. 
Atlantic's Pilot Test 
Starting in November 1952, water 
was injected into three wells as shown 
in Fig. 3 which comprised part of a nor- 
mal five-spot pattern. Injection rates 
reached 650-700 bbl per well per day 
— essentially by gravity flow. A total 
of 1,477,000 bbl was injected by Au- 


gust 1, 1955 when the test was termi- 
nated. 

Atlantic’s injection of water arrested 
the decline in production of a number 
of wells and increased the oil produc- 
tien of a few. Gas-oil ratios declined 
significantly from the range of 4000 to 
125,000 cu ft per bbl to less than 2000 
cu ft per bbi in 18 wells in a northeast- 
southwest trend from the water injer- 
tion wells. 

These low ratios contrast sharply 
with gas-oil ratios typically 10,000- 
300,000 cu ft per bbl in nearby wells 
northwest and southeast of this trend 
during the test period. Injected water 
appeared in modest quantities in eleven 
producing wells and in large volume in 
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only one producing well during the test. 


This water production conforms 
closely to the pattern of greatly re- 
duced gas-oil ratios. Together they out- 
line an approximate 1000-acre area 
presumed to have been significantly af- 
fected by the water injection which 
totaled 1,000,000 bbl by mid-Septem- 
ber 1954 and 1.4 million bbl ultimately 
within the same confines—900 to 1400 
bbl per acre respectively. This con- 
trasts sharply with the 50-100 bbl per 
acre gas space in the formation created 
by oil production and shrinkage. 

This volumetric comparison indi 
cates beyond any reasonable doubt 
that water went into the rock matrix 
and the significant reductions in gas- 
oil ratios indicate the fractures must 
have become highly re-saturated with 
oil. 

Fig. 4 outlines composite perform- 
ance of 15 wells most affected by water 
injection and ten other test wells judged 
to be unaffected. Following 75 percent 
decline in production in the last nine 
months of 1952 the affected wells stab- 
ilized at 200-300 bbl oil per day total 
in 1953 and first half 1954. Composite 
gas-oil ratio declined from 10,000-20,,- 
000 to 2000 cu ft per bbl. The most 
significant production increase oc- 
curred in Magnolia Bowles No. 2, 
southwest diagonal offset to two injec- 
tion wells. This well changed from 
about 30 bbl oil per day to about 60 bb! 
oil per day in six months. Significant 
water breakthrough occurred in only 
one well— Magnolia Bowles 4 
which changed rapidly from 40-70 bbl 
oil per day and 4 bbl water per day to 
30-50 bbl oil per day and 100-130 bbl 
water per day in June 1953 with flush 
production of not more than a few 
thousand barrels of oil before water 
entry. The unaffected wells stabilized at 
about 10 bbl oil per well per day fol- 
lowing the Spraberry shut-in in April 
1953. They declined rapidly during 
1954 when production of all wells in 
the area was resumed 





First Test Results 

Generalized interpretation of the At- 
lantic test results is that water entered 
the tight matrix readily and displaced 
oil into the fractures but failed to dem 
onstrate economic feasibility of water 
flooding since well production rates 
achieved were typically 2-16 bbl oil per 
well per day with few exceptions during 
1954 after one-two years water injec 
tion when gas-oil ratios of affected wells 
had been reduced the most and the ef 
fects of Spraberry shut-in had dimin 
ished. 

Thorough analysis of the interrela 
tion of production rates, water injec 
tion rates, and reservoir and well pres 
sures of the Atlantic test furnishes 
what may be the real key to declining 
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natural productive capacity of the Spra- 
berry wells and to the failure to achieve 
significant production rates generally in 
this waterflood test. We believe these 
data indicate the Spraberry fracture 
openings are pressure sensitive—parti- 
cularly those near the well bore modi- 
fied by the hydrafrac treatment. When 
reservoir pressure is reduced they tend 
to close and restrict production rate. 
When reservoir pressure is increased 
they tend to open and permit high in- 
jection and production rates. For ex- 
ample, the three Atlantic wells used 
for water injection had initial potentials 
of 42-134 bbl oil per day and they had 
declined to 7-20 bbl oil per day shortly 
before water injection started.~Each of 
these wells took about 700 bbl water 
per day by gravity. 

Total oil and gas produced in the 
vicinity of the Atlantic waterflood test 
so greatly exceeded that 2100 bbl water 
injected daily that reservoir pressure 
continued to decline in every produc- 
ing well measured. It is believed the 
fractures continued to contract thus 
minimizing oil production rate in- 
creases even though the fractures be- 
came highly re-saturated with oil as in- 
dicated by the greatly reduced gas-oil 
ratios. If water had been injected into 
many more wells at rates sufficient to 
restore the reservoir pressure we be- 


lieve significant oil production rates 
would have been achieved. Such was 
the case in the Humble waterflood pilot 
test. 

Humble Pilot Flood 

Starting with the concepts of imbi- 
bition waterflooding developed by At- 
lantic research and benefiting from the 
Atlantic Spraberry pilot waterflood 
test Humble’s production research divi- 
sion extended study of behavior of 
flooding fractured reservoirs and dis- 
covered an additional feature not prev- 
iously reported in the literature. Their 
work centered on performance of frac- 
tured reservoir blocks as influenced by 
dynamic effects of water moving in the 
fractures. Atlantic’s research had in- 
volved essentially static water in the 
fractures. Humble found in the labora- 
tory that strongly water-wet fractured 
sands could be waterflooded effectively 
if there were sufficient cross fractures 
oblique to the general direction of flow. 
In effect the various fractured sand- 
stone segments are flooded simultane- 
ously and the oil production from them 
is additive. 

Requirements essential for success- 
ful displacement of oil by this process 
are threefold: The formation must be 
strongly water-wet — it will imbibe 
water; there must be a large number of 
cross fractures to provide multiple 
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FIG. 4. Atlantic's pilot flood, with three injection wells, affected producing 
characteristics of 15 surrounding wells. Here they are compared with 10 judged 


unaffected by water injection. 
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water entry points; and the fluid flow 
capacity of fractures in the primary 
direction of flow relative to the fluid 
flow capacity of the rock must be low 
enough to permit all the water to enter 
the matrix of the fractured sand blocks 
in a distance considerably less than the 
spacing between injection wells and 
producing wells. 

With belief that all of these require- 
ments exist in the Spraberry, Humble 
started a pilot test in the Midkiff area 
in March 1955 using wells as outlined 
in Fig. 5. The center test producing 
well was newly drilled in this somewhat 
depleted part of the field. Its produc- 
tivity declined rapidly from 377 bbl oil 
per day initially in January 1955 after 
a big frac treatment to 70 bbl per day 
flowing in March 1955 when water in- 
jection started and its gas-oil ratio had 
increased to 8000-10,000 cu ft per bbl. 
Detailed performance of this well is 
illustrated in Fig. 6. 

Injection of 1500 bbl water per day 
into each of the four wells surround- 
ing the test well caused very rapid re- 
duction of gas-oil ratio to 700 cu ft per 
bbl by August 1955 and stabilized the 
production rate at more than the ca- 
pacity of the pumping equipment in- 
stalled. A larger pump was installed 
and oil production increased to and re- 
mained at 200-250 bbl per day through 
the rest of the year. 

The variable production during the 
first few months of 1956 was caused 
by tests to determine which of the in- 
jection wells had the greatest effect on 
water production from the test well and 
to a workover performed to blank off 
one of the lesser sands a few feet in 
thickness thought to carry much of the 
produced water. These tests showed 
the east-west injection wells had a 
greater effect on water production than 
did the north-south injection wells. 
Water injection has since been largely 
restricted to the north-south wells. 

Oil production has declined from 
200 bbl per day in May 1956 to about 
10 bbl per day recently as water per- 
centage has continued to increase. 
Water injection was stopped in the 
spring of 1958 when 3,800,000 bbl had 
been injected and the test was termi- 
nated. At that time the center test well 
had produced 118,000 bbl — nearly 
1500 barrels per acre for the 80-acre 
pilot test. A large percentage of this 
recovery is attributable to the water- 
flood since the well was drilled into the 
semi-depleted area and probably had 
remaining primary reserves of not more 
than 100-200 bbl per acre at the time 
of its completion. 

Humble Production Increases 

Increasing oil production back to 
250 bbl per day through waterflooding 
at rates sufficient to restore reservoir 
pressure is in sharp contrast with the 


THE PETROLEUM ENGINEER, September, 1958 

















Ff th 5 Se FPS ee eee we tt Te ae See» Oey. Serra a 
inal —— - 
eUMSLE Or nuMeLE MAGNOLIA © ' 
° ©) 
e 
8 10 
Oo 
é" P re] 
SHACKLEFORD SMACHLEFORO 
HUMBLE “8* 


o 

















SHACKLEFORD 
nuMBLE 
6 
be 
7 
2 
20 
$ 
* 6 2 
= ee 
reerrT oo Tiere! rT reererrT rweerrT 














HUMBLE 


WATER FLOOD TEST 


A WATER INJECTION WELL 


© INJECTED WATER IN PRODUCTION 


28 PRODUCTION TEST WHEN WATER INJECTION STARTED - BOPD 
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SCALE 
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eee 
FIG. 5. Humble's pilot flood, consisting of four injection wells in the Midkiff area, 
began in March 1955 and terminated in the spring of this year. Center well in the 
five-spot pattern produced nearly 1500 bbl per acre, although primary production 


was estimated at 100 to 200 bbi per acre. 


somewhat similar Atlantic field test 
where fluid withdrawals greatly in ex- 
cess of water injection caused reser- 
voir pressure to decline in all producing 
wells. The reaction of this Humble test 
well to pressure restoration is in agree- 
ment with the relation between fracture 
permeability or opening and reservoir 
pressure determined previously from 
the Atlantic pilot test data. 

Injection of 1500 bbl water per day 
by gravity into each of the four Hum- 
ble wells which had initial potentials of 
only 38 to 165 bbl oil per day is also in 
agreement with this principle. Produc- 
tion data of Humble observation wells 
outside the pilot five spot also confirm 
this pressure-production relation. Oil 
production rates and reservoir pres- 


sures of these wells measured before 
and during the waterflood test are in- 
cluded on Fig. 5. 

In general the wells northeast and 
southwest of Humble’s water injection 
showed significant increases in produc- 
tion back to 30-50 bbl oil per day and 
experienced either stabilization or in- 
crease in reservoir pressure. Wells 
northwest and southeast of injection 
continued to decline in both oil produc- 
tion rate and in reservoir pressure. 
Reservoir Characteristics 

Invasion of injected water into pro- 
ducing wells — identified by chemical 
analysis — was also limited to wells in 
the northeast-southwest trend. The 
combination of increase in oil produc- 
tion rate, increase in reservoir pressure 
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and invasion of injected water in this 
trend indicates the predominant direc- 
tion of the Spraberry fracture system. 

Using analyses on high speed elec- 
tronic computers, Humble’s research 
engineers have found effective reser- 
voir permeability along the main frac- 
ture trend must be assumed to be about 
150 times greater than permeability 
perpendicular to this fracture trend for 
the calculated times of water break- 
through in the various observations 
wells to match those actually occurring 
in the field. This very uneven direc- 
tional permeability will require detailed 
study to select wells for water injection 
and wells for production and will re- 
quire continuous analysis of perform- 
ance to properly regulate distribution 
of water injection and production. 

It is essential that lines of injection 
wells conform as nearly as possible to 
a single fracture or closely associated 
groups of fractures along the main frac- 
ture trend and similarly that lines of 
producing wells conform to other single 
fractures or closely associated groups 
of fractures. If injection and producing 
wells happen to lie in the same major 
fracture some direct channeling of 
water to producing wells will undoubt- 
edly occur such as happened in the 
Magnolia Bowles 4 well in the Atlantic 
pilot test. 

With the freedom to alter injection 
and production patterns that will come 
with large scale unit operation the risk 
of extreme un-correctible channeling 
is slight though because it occurred in 
only one producing well out of 30-50 
wells in the two pilot flood tests con- 
ducted. 


Future Flood Possibilities 

Preliminary estimates of operating 
expense and recovery indicate water- 
flooding the Spraberry will not support 
extensive drilling of new wells but it 
can be highly profitable in areas al- 
ready completely developed. Indica- 
tions are favorable that the flood can 
be effective with wells drilled on 160- 
acre spacing. 

It is believed the results of these pilot 
waterflood tests indicate favorable eco- 
nomic return with extensive flooding of 
the Spraberry and in addition we be- 
lieve the unusual features of flooding 
created by the directional fracture sys- 
tem make imperative that the operation 
be conducted as very large scale units 
This is necessary to permit proper selec 
tion of lines of injection wells and lines 
of producing wells over distances of 
many miles and to permit restoration 
of reservoir pressure without dispropor- 
tionate leakage of water from the 
flooded area to adjacent unflooded 
areas. 

The San Andres formation appears 
capable of furnishing all the water 
necessary for flooding the entire Spra 
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FIG. 6. Humble's waterflood performance. Extremely variable production in 
early months of 1956 was caused by a test to determine strength of different injec- 


tion wells, and to a well workover. 


berry through high-capacity supply 
wells. One San Andres supply well 
furnished water at rates up to 7000 
bbl per day for the Humble pilot test 
without measurable decline in static 
reservoir pressure during withdrawal 
of 3,800,000 bbl of water. A one-day 
test of Sohio’s Davenport B-1, NE NE 
Section 2, Block 37, T-5-S, yielded 12,- 
000 bbl water per day with just 45 psi 
drawdown. Volumetric analysis of the 
San Andres from gamma ray, neutron, 
and electric logs indicates adequate 
water volume will be available to flood 
the entire Spraberry. 
Cost 

Preliminary studies of equipment 
and operation indicate incremental in- 
vestment will average $135,000 per sec- 
tion with flooding on a pattern involv- 
ing 160-acre spaced wells. These costs 
assume conversion of many wells to 
water supply that are in excess of those 
drilled on 160-acre spacing but do not 
include the costs of new wells which 
may be required in some of the incom- 
pletely developed parts of the Spra- 
berry. Total operating cost including 
water supply, oil production and all 
overhead features is estimated to ave- 
rage about $2500 per section per month 
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when maximum capacity injection and 
production are achieved. 

With prospective secondary recov- 
ery of 1500 bbl per acre and these esti- 
mates of investment and operating ex- 
pense, operating profit is forecast to 
range from $1,400,000 to $2,000,000 
per section or $10.00 to $14.50 profit 
per dollar invested with the range de- 
pending upon oil production rates 
achieved during the flood. 

Sohio Unitization Plan 

Recognizing the pending abandon- 
ment of many Spraberry wells which 
are approaching the economic limit of 
operation and having evaluated water- 
flooding much as you have heard here 
today, Sohio Petroleum Company 
undertook the impressive task of at- 
tempting unitization of a very large 
part of the Spraberry for water- 
flooding. 

Operators of properties within many 
miles of Sohio’s 21 section Driver area 
lease block were invited to a meeting 
in Midland, Texas on September 25, 
1957 to hear our analyses and propo- 
sals. With this start necessary commit- 
tees were formed and numerous studies 
made of the technical, economic, busi- 
ness and legal questions involved. 





The progress made in the ensuing 
eight months has been excellent such 


that nearly 90 percent of working in- 
terest owners in a 100-section area have 
tentatively agreed to unit participation 
on the basis of surface area and have 
tentatively agreed on a basis of de- 
ferred adjustment of investment of tan- 
gible equipment and required work- 
over costs pending result of a Texas- 
size nine-section “pilot flood” which 
will be the first phase of waterflood 
development. 

We hope the preparation of the unit 
agreement and operating agreement 
can be accomplished within the next 
two or three months such that they can 
be submitted to royalty owners and 
working interest Owners as soon as 
possible. 

Tentative boundary of this unit is 
outlined on Fig. 1. Potentially many 
additional large Spraberry waterflood 
units may be organized. One of these, 
west and northwest of the Sohio sec- 
tion, is being sponsored by Humble Oil 
and Refining Company. The first meet- 
ing of operators in that area was held 
April 22, 1958 at which necessary com- 
mittees were formed and the various 
studies directed toward unitization are 
now in progress. 

Others to Follow 

Many other operators have indicated 
their desire to organize and operate 
units in other areas contiguous with 
the proposed Sohio unit. 

These include Cities Service to the 
southeast, Tidewater to the south, Phil- 
lips to the southwest and Magnolia to 
the northwest. While none of these lat- 
ter unitization efforts have reached the 
organizational stage it is auite likely 
that most of these units will be formed 
and the Spraberry flooded. 

Such is the development of the Spra- 
berry formation both during primary 
production phases and during water- 
flooding as exemplified by two field 
pilot tests until now. Primary recovery, 
averaging only 500 bbl per acre, is just 
6-8 percent of oil in place. Waterflood- 
ing may increase this by 1500 bbl per 
acre if performed on a very large scale 
basis where sufficient water can be in- 
jected to restore reservoir pressure to 
2000-3000 psi and in units of 50-100 
sections where the freedom will exist to 
properly select and modify the pattern 
of injection and production to force 
flooding across the grain of the main 
northeast-southwest oriented fracture 
system. Considerable progress has been 
made toward organizing at least two 
large Spraberry waterflood units. The 
few remaining features of unitization 
will probably be resolved shortly such 
that unit agreements and operating 
agreements can be submitted to royalty 
owners and working interest owners in 
the near future. *** 
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When you're looking for oil... 


THE PERMIAN Basin of West Texas 
and New Mexico is noted for its multi- 
plicity of oil and gas traps. The nature 
of these traps vary from a simple anti- 
clinal fold to the complex stratigraphic, 
or depositional pinchout. 

One of the most prolific, and prob- 
ably the least understood, of all the 
various types of Permian Basin oil traps 
is the truncation. Any truncation is the 
result of “uplift and erosion.” A trap 
is formed by the truncation of a po- 
tential reservoir bed as it is weathered 
and eroded. Later sealing of the reser- 
voir by an impermeable cover com- 
pletes the trap. Local structure is not 
necessary for the entrapment of hydro- 
carbons. 

Since 1939, there have been several 
important oil and gas-condensate finds 
completed from truncated traps. These 
discoveries range from the western 
flanks of the so-called Central Basin 
Platform eastward to the Siluro-Devon- 
ian truncation line in central Howard 
County. All Pre-Pennsylvanian rock 
units that produce oil or gas on struc- 
ture also produce from truncations and, 
in many cases, the truncation type trap 
has better reservoir characteristics than 
its structural counter-part. 


First Truncation Discovery 

The Apco-Warner field of Pecos 
County, Texas, discovered in June 
1939, by the Anderson-Prichard Oil 
Company et al No. | Masterson, was 
probably the first significant discovery 
made from a truncation type trap in 
the Permian Basin area. The nature of 
the trap is an up-dip termination of the 
Ellenburger reservoir rock by trunca- 
tion. The truncated Ellenburger varies 
from being almost flat to having scarp- 
like relief. It is overlain, unconform- 
ably, by beds of Middle Permian age. 
Fig. 1 and 2 show a schematic cross 
section through two portions of the 
field and Fig. 3 is a paleogeologic map 
on the top of the Pre-Pennsylvanian 
erosional surface. 

Average pay thickness in the Ellen- 
burger is 100 ft, with a total oil column 
of 775 ft. The reservoir rock is a 
weathered dolomite with very good 
porosity. It should be noted that poros- 
ity in most truncated traps is relatively 
high, due to weathering and secondary 
porosity development. 

The 46 wells in this field have pro- 
duced in excess of 4000 bbl of oil per 
acre from a depth of less than 5000 ft. 
Average production in 1956 was 6800 
bbl of oil per well. Average per well 
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DON’T FORGET 
THE 
TRUNCATED TRAP 


As easy to find as normal structural traps, truncations 
offer new potential reservoirs with rich rewards 


...@s proved by a long list of West Texas fields 


C. F. Dodge 


Associate Professor of Geology, 
Arlington State College, 
Arlington, Texas 
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FIG. |. Cross section A-AA through the Apco-Warner field, showing Pre-Permian truncation. 
The unconformity is overlain directly by Middle Permian. 
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FIG. 2. Cross section B-BB through the Apco-Warner field. This section shows both the trun- 
cated formations and the relief on the unconformity. 
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FiG. 3. Paleogeologic map of Apco-Warner field area, on top of the Pre-Permian unconformity. 


production to January 1, 1957 was 


168,000 bbl of oil. 


Truncations of Fusselman, 
Montoya 

The Abeil (Fusselman-Montoya) 
field of Pecos and Crane Counties, 
Texas, was discovered in 1948 by the 
Magnolia No. 2 Lutz. The character of 
the trap is a truncation of the Fussel- 
man and Montoya dolomites overlain 
by unconformable Permian beds. Pre- 
Permian weathering produced excellent 
vuggy-to-cavernous porosity in both 
formations. The Fusselman-Montoya 
reservoir is in a graben (Fig. 4 and 5), 
and this down-faulting protected the 
reservoir rock from complete removal 
by the period of Pre-Permian erosion. 
The Fusselman-Montoya rock units 
abut against eroded Simpson on the 
east, west, and south sides of the gra- 
ben (Fig. 5) 

Average thickness of the reservoir is 
100 ft with an oil column in excess of 
270 ft. 

The 36 wells in the field have pro- 
duced an average of over 150,000 bbl 
of oil to date. Average per-well produc- 
tion in 1956 was approximately 17,200 
bbl of oil. To date, this field has recov- 
ered 4100 bbl of oil per acre. Average 
depth to the reservoir is 5000 ft. 


Truncated Devonian Chert 

The Three Bar (Devonian) Field of 
Andrews County, Texas, produces 
from a truncated basal Devonian chert 
section. This field, along with Block 11 
(Devonian) to the north, and West 
Andector (Devonian) and West Gold- 
smith (Devonian) to the south, is a 
direct result of the truncation of the 
lower Devonian “Three-Bar chert” 
zones on the west flank of the major 
Goldsmith - Andector - Embar - Martin 
fold complex (see east-west cross sec- 
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tion through Embar-Three Bar field. 
Fig. 6). 

The Three Bar field is the oldest of 
those mentioned, being discovered in 
1945. Its productive history should be 
noted. 

The 59 wells in the Three Bar field 
had produced 12,056,731 bbl of oil as 
of January 1, 1957. This is an average 
per well recovery of over 220,000 bbl 
of oil to date. Average production per 


well for 1956 was in excess of 20,00U 
bbl, and per-acre recovery to date is 
approximately 5500 bbl. 

Average pay thickness is 55 ft with 
an oil column of 70 ft. The reservoir 
is predominately weathered chert and 
limestone and has excellent porosity 
and permeability, as evidenced by the 
fact that after 12 years of oil produc- 
tion, 80 percent of the wells are still 
flowing. The average depth to the pay 
is 8300 ft. 


Sandstones 

Truncation type traps are also found 
in the various sandstone units within 
the Simpson group. Both the upper and 
lower McKee sandstone horizons and 
the Waddell and Connell sandstone 
produce from truncations. 

The porosity of this type of truncated 
reservoir is similar to that found where 
the sandstone units produce “on struc- 
ture,” since the sandstone units will 
not have secondary “weathered poros- 
ity” developed, as in a carbonate rock. 
In fact, the secondary deposition of a 
carbonate cementing material may, in 
some cases, decrease the sandstone 
porosity at or near the truncation 

The recently discovered Running W 
(Waddell) field of Crane County, 
lexas, produces from a truncated Wad- 
dell sandstone reservoir. The Waddell 
and Ellenburger horizons produce “on 
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FIG. 4. Paleogeologic map of the Abell field, showing Pre-Permian erosional surface. 


THE PETROLEUM ENGINEER, September, 1958 

















J 





3 





7 TT" Y 


] JUL 


ew 





All service locations and facilities of the El; 
Lane-Wells technical oil field services system. Sp 
addition of a fleet of mobile electrical well-logg 
service organization. Such an acquisition, made 
the drilling-producing industry are retrenchin 
Industries’ confidence in an early upturn and 
industry. The larger, more versatile Lane-Well: 
keeping with its past record of outstanding se 
from this new combination of experience and 
now enjoy the advantages of dealing with a sin 
of well-logging services. 


lake 


Lane-Wells’ e 
offer universal log; 
prising many type 
and electrical logs, 
depth surveys a1 
interpretive techni 
completion services 
coring, shaped-char 
forating, Vibro-fra 
packer and bridgin 
permanent-type we 
same high standa 
economy and safet 
Lane-Wells the ou 
company will dist 
dimension of its 
complete informati 
consolidation mean 
attached postpaid | 











“Potliow i” Progress 


-Elgen Company are now a part of the 
. Specifically, this means the immediate 
ogging units to Lane-Wells’ extensive 
ade at a time when most suppliers to 
hing, is tangible evidence of Dresser 
ind in the long-term soundness of the 
Vells organization looks to a future in 
- service. Elgen customers will benefit 
ind facilities. Lane-Wells’ clients can 
single responsible source for all types 


Necessary 





United States 


a 
E 
= 

“ 
2 
D 
a) 
. 
re) 
a 





ke Sowiee 


;’ expanded facilities 
logging services com- 
types of radioactivity 
ogs, collar, caliper and 

and comprehensive 
chniques. Other well- 
vices include side-wall 
charge and bullet per- 
-frac well-stimulation, 
iging plug service and 
» well completions. The 
indards of efficiency, 
afety that have made 

outstanding service 
distinguish this new 
its operations. For 
mation on what this 
leans to you, use the 
aid card. 


BUSINESS REPLY CARD 
LANE-WELLS CO. 

P. O. Box 1664 

HOUSTON 1, TEXAS 











Postage 
Will be Paid 
by 
Addressee 





nae aerate ae eee eee ee ee ae ae ee a ee ee a a a oe 





e Lower loggir 
price schedu 
Exact scale : 
vidual curve 
On-the-butto 
double-check 
Efficiency 
equaled expe 
areas of ope 
Analytical s« 
interpretive 
staff in our 


Find out about this 
important new dimension 
of our technical 
oil field services. Use the 
convenient postpaid 
card for complete 


information 


=z 
iJ 
Q 
rm 
o 
y 
® 
SB 
Qa 
= 
= 
° 
= 
3 
S 
5 
sa 
° 
a 
— 
Q 
S 
? 
2. 
o 
m 
a 
iJ 
s 
m 
o 
o 
-_ 
3 
S 
° 
a 
2. 
S 
aQ 
yn 
o 
2. 
o 
? 





WANE-WELLA 


ELGEN 


ELECTROLOGGING 
SERVICE 


Ax duouitagen 


Now all the advantages of Lane 
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in radioactivity logging are available from 
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structure” in the Block 21 field, some 
four miles to the west. The Running 
W (Waddell) field produces from 
some 65 ft of Waddell sandstone pay 
which has been truncated up-dip by 
Pre-Permian erosion. (See Fig. 7). 

The Waddell pay section is at an 
approximate depth of 6100 ft and the 
wells completed to date potential for 
over 300 bbl per day, flowing. The total 
oil column is in excess of 200 ft. 

The Running W (Waddell) field was 


TABLE 1. 


Field County Pay No. wells 
Abell Pecos Waddell 59 
Tucker Crane McKee 13 
Abell (SE) Pecos M-Kee 2 
Sand Hills Crane Waddell $3 


discovered in early 1957 and the extent 
of the field is not presently known. Data 
as to the per acre recovery to date is 
inconclusive. Production data and per 
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FIG. 5. Cross section through A-AA showing graben faulting in the Abell field. 
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FIG. 6. East-west cross section through the Embar-Three Bar field, showing truncation of the 


Pre-Permian section. 
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FIG. 7. East-west schematic cross section through Block 2! (Waddell Ellenburger) field and 
Running W (Waddell) field, showing the Pre-Permian truncation overlain by Middle Permian 
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acre recoveries for several of the older 
truncated Simpson sandstone reservoirs 
are listed in Table 1. 

All these fields are on the so-called 
Central Basin Platform and from this, 
one might assume that the truncated 
trap is limited to that area alone. This 
is definitely not the case. The up-dip 
truncation of Siluro-Devonian lime 
stone in Howard County forms an ex 
cellent oil reservoir. To date, several 
fields have been discovered in this trun 
cated zone, with the best known being 
the Southeast Luther field in Howard 
County, Texas. 

The Southeast Luther field was dis 
covered in September of 1953, and to 
date has produced in excess of 2400 
bbl of oil per acre from 34 wells. The 
pay zone is the truncated Siluro Devon 
ian (Fusselman) limestone section. The 
pay zone thickness averages 25 ft in the 
field and is found at a depth of about 
9800 ft. Average production per well 
to January 1, 1957, was 73,500 bbl of 
oil, with the average production in 
1956 being 32,000 bbl of oil per well 

The Garden City field in Glasscock 
County and the Big Spring (Fussel- 
man) field in Howard County are othe 
fields presently producing from a trun 
cation type trap in the eastern portion 
of the Midland Basin. 

Producing fields discussed are only 
a few of the better known truncation 
type traps. The TXL (Devonian) in 
Ector County, Block 11 (Devonian) 
in Andrews County, Dollarhide (De 
vonian) in Andrews County, 
Valley (Fusselman and Montoya) in 
Pecos County, Keystone (Devonian) 
in Winkler County, Block B-27 (Con- 
nell) in Crane County, and Cordova 
Lake (Devonian), also in Crane 
County, are others that 
mention 


Pecos 


warrant 


From this data, one would conclude 
that a truncated reservoir is certainly 
worth looking for, both with regard to 
recovery and depth. The truncated trap 
is no more difficult to explore for than 
a normal structural trap, and in most 
cases, the rewards are greater. Detailed 
subsurface geological and geophysical 
studies of the many known areas of Pre 
Pennsylvanian truncation in the Per 
mian Basin area reveal numerous trun 
cation type prospects. Discoveries 
resulting from the drilling of these 
“truncated traps” will greatly increas« 
the known oil reserves of the Permian 


Basin x***e 
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Union's offshore well in Louisiana 


Drilled in Wor 


' 


Looking at Gracey-Hellums’ fast drilling Barge 3 from Union of California's Caillou Island 


production platform in Timbalier Bay. 


“Snowbank" drilling or not — 13,778 ft in 
14 days and 3 hours is a record in anybody's book! 


Ed Sands 


Union Oil Company of California 


ABOUT 60 MILES southwest of New 
Orleans is Timbalier Bay, a 35-mile 
wide indentation in the Louisiana Coast 
line. The bay is shallow, nowhere 
much more than 10 ft in depth. One of 
several islands located in the bay is 
called Caillou Island. In shallow water 
just east of the island is an important 
new oil field being developed by Union 
Oil Company, known as Caillou Island 
field. More than a dozen wells so far 
: Reprinted from July 1958 issue of “Seventy- 


Six,”’ employee publication of Union Oil Com- 
pany of California. 
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drilled in this offshore domain are pro- 
ducing oil, and development work is 
being continued. 

June 4, 1958, Well No. 14 in the 
Caillou Island field was drilled to its 
projected depth of 13,778 ft. Geologists 
who sat in on the completion were rea- 
sonably sure they had another good oil 
well. However, petroleum engineers on 
the job began to wonder if there wasn't 
something more to the story than just 
oil. 

The well had been spudded at 2:30 
p.m. on May 21. The depth of 10,500 
ft was reached May 28 at 1 a.m., an 
elapsed time of six days, 10% hours. 
Drilling was then continued to the pro- 
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Id’s Record 


jected depth of 13,778 ft. This goal was 
reached at 5:30 p.m. on June 4—an 
elapsed time of 14 days and three hours 
from the time the well was spudded. 

The drillers began to search their 
memories. They could recall some 
pretty fast drilling performances in 
their day, but nothing to match this 
one. A thousand feet of hole per day is 
infrequently accomplished even in 
shallow tests; Well No. 14 averaged 
nearly a thousand feet a day all the 
way down to 13,778 ft. The engineers 
scanned records, compared notes, made 
inquiries. Nowhere could they find evi- 
dence of such a deep well being drilled 
in 14 days. To the best of everyone’s 
knowledge, Well No. 14 was drilled in 
world’s record time! 

A drilling speed record may seem 
unimportant. In this era of deeper and 
deeper exploration, however, it is im- 
perative that the oil industry place 
greater emphasis on reducing the cost 
of drilling and completing wells. Drill- 
ing speed is equivalent in most cases 
to economy, for the overall cost of a 
well is usually proportionate to the 
time required to complete it. This speed 
record may therefore also be a record 
low cost for drilling a deep well in the 
Timbalier area of operation. 

Gracey-Hellums Corporation, who 
contracted to drill the well on State 
Lease 2826 for Union Oil and Louisi- 
ana Land & Exploration Company, 
were at no time aiming for a world’s 
speed record. They merely wanted to 
win a continuity of work in the highly 
competitive drilling game by doing a 
good job — supplying their customer 
the most drilled hole in the least num- 
ber of days. Their equipment, though 
excellent, was not the largest or most 
powerful available. The drilling crews, 
highly skilled and coordinated, were 
not specially picked. True, the forma- 
tions where the record was established 
have a reputation among drilling men 
for “snowbank drilling”; nevertheless, 
no other well in the area had been 
drilled at comparable speed. 

President Earle C. Hellums, of 
Gracey-Hellums Corporation gives full 
credit to the crew. The toolpusher was 
Marion Cook, the relief toolpusher E. 
S. Banks. The drillers were R. Guillatte, 
E. C. Rogers and E. G. Gros. Union 
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Oil Company petroleum engineers as- 
signed to the project were Ty Brinker 
and Joseph R. Prosser Jr. 

In questioning Marion Cook rela- 
tive to this extremely high rate of pene- 
tration, we were told that the record 
was largely “a good run of luck.” The 
crew encountered no serious troubles to 
slow them down. They made good 
straight hole — no sloughing or tight- 
ness. They encountered no drill pipe or 
bit trouble. Everything proceeded with- 
out a hitch, 

Anyone who has ever drilled an oil 
well, however, knows that “good luck” 
is just a modest synonym for skill and 
good management. A study of Well No. 
14’s drilling log tells the true story: Ex- 
cellent drilling hydraulics were main- 
tained. Good use of the right mud 
aided fast penetration. High rotary 
speeds were used at shallow depths. 
Bit loading was fairly high for the Gulf 
Coast. Bits were pulled at the right 
time. Equipment was first rate. The 
crews were highly skilled, fast, careful, 
conscientious. 

The rig used to drill this well is a 
large diesel-powered drilling barge. Its 
drawworks are driven by three 520 hp 
diesel engines with a separate 260 hp 
twin-diesels driving the rotary table. 
The pumps consist of one 700 input hp 
pump, a 500 input hp pump and a 140 
input hp mud mixing pump. 

The casing program: 16-in. conduc- 
tor pipe was driven to 54 ft; this pipe 
was pulled after the 10%4-in. casing 
was cemented. A 15-in. hole was drilled 
to 2425 ft and 10%4-in. casing was 
cemented at 2419 ft with 625 sacks of 
common cement. A 97%-in. hole was 
drilled from this depth to 13,778 ft, 
where 7-in. casing was cemented. 

It is interesting to note that the well 
never deviated more than 134 deg from 
vertical. Examination of the records 
will show that 12 drill collars were used 
down to a depth of 12,370 ft, at which 
depth three 7%4-in. drill collars were 
removed. No hole trouble was en- 
countered in this well at any time. A 
successful electric survey was con- 
ducted to 13,778 ft, and no trouble was 
encountered in running the 7-in. cas- 
ing to this depth. 

Some luck perhaps, but a whale of a 
good drilling performance! x** 


Living quarters, lashed to concrete piling as insurance against hurricanes, are located 
at the Caillou Island field production installation, near the Gracey-Hellums drilling 
barge. 


Full credit for the fast penetration record goes to the crew, says Earle C. Hellums 
president of Gracey-Hellums Corporation, who drilled the well. 
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Toolpusher Marion Cook, center, tells Union engineers Bill Alexander, left, and Joe 
Prosser that the record achievement was partly due to ‘a good run of luck. 
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IF YOU WANT 


MORE 


THAN A GOOD 
CEMENT JOB... 


- Casing on Bottom 
Safer and Faster 


Protection 
of Productivity 


PRIMARY 
CEMENTING 
EQUIPMENT 


Baker 
Wall 


Scratchers 


HINGE-LOK or 
SOLID-RING Models 
for all popular 

casing sizes. 





Baker 
Casing 
Centralizers 


HINGE-LOK or 
SOLID-RING Models 
with Multiple Ranges for 
all popular casing sizes. 


Equipment 


DIFFERENTIAL Shoes 
and Coilars for any 

well, and economical 
FLEXIFLOW Shoes and 
Collars for wells of 
moderate depth. 





Fig. 8 Fig. C 
Scratcher wires, retained by integral hinged mounting, swing 
freely upward and do not remove mud cake while running in. 
Even when casing is lifted out of the slips, the entire Scratcher 
remains stationary. Only when reciprocated, and 
-..only at the cementing area does the “scissors” action of 
the crossed wires remove mud Cake. 





Fig. E Fig. F 


Fig. D “Extended” Range HiINGE-LOK Baker H-25 Casing Centralizer. 
Product No. 9113. 

Fig. E “Normal” Range HINGE-LOK Baker H-20 Casing Centralizer, 
Product No, 9112. 


Fig. F Stim Hole” SOLID-RING Baker G-15 Casing Centralizer, 
Product No. 910-G. 


Baker Scratchers rf 


area; this ‘“‘controlled scratc! pr 


While running in, the scratcher wires automatically swing 
upward along the casing, where they are safe from damage; 
permit free, unrestricted lowering of the casing; and do not 
disturb or remove mud cake. There is no danger of “balled- 
up” mud collecting on the scratcher wires to plug the annulus 
and contribute to pressure surges with possible “mudding-off” 
of the producing zone. Only when the cementing area is 
reached and the casing is reciprocated do the double rows of 
strong “crossed” spring wires automatically reach out, dig 
in, and remove the mud cake with efficient “‘scissors”’ action. 


Baker Cent 
design prevents ‘‘t 

The QuaLity of Baker Casing Centralizers starts with “sled 
runner” springs made of high quality spring steel —tested 
and pre-set by flattening in hydraulic presses—then butt 
welded to collars to form a unit of great strength. Pre-setting 
of the springs to the pre-calculated optimum bowed height 
enables each centralizer to pass tight spots or dog legs with 
out damage to the assembly, and ensures GREATER CENTERING 
FORCE for maintaining annular clearance for cementing 


Baker Centralizers do not remove mud cake which could 
plug the annulus, contribute to pressure surges and restrict 
productivity. 


BA KER OIL TOOLS, INC 


Houston + Los Angeles - New York 


Fig.G Fig. H 


Fig.G Variable FILL-UP Valve as used in FLEXIFLOW Equipment. 
Fig. Variable FILL-UP Valve as used in DIFFERENTIAL Equipment. 


Destructive pressure surges —often created when casing 
equipped with conventional floating equipment is lowered 
into the well—can now be avoided. The Variable Valve in 
either Baker DIFFERENTIAL or Baker FLEXI-FLOW “Fill-up” 
Shoes and Collars, permits casing to fill from the bottom up 
eliminates expensive, time-consuming surface filling; and 
automatically coordinates the rate of fill with the rate o/ 
lowering to AVOID high pressure surges. Baker FILL-UP Equip 
ment permits the casing to be lowered at normal rates, saving 
rig time and reducing danger of sticking the pipe; chances 
for successful primary cementing are increased; formations 
are protected from high pressure surges which can impair 
their productivity. 


















Part 2 and Conclusion 


ABC’s of Treating and 
Handling Imjection Water 


Basic concepts for surface systems, including 


PRODUCTION FUNDAMENTALS 





P 538.22 


methods, filter specifications, rates, turbidity 





Lawton L. Laurence and Wayne E. Leuszler 


Black, Sivalls & Bryson, Incorporated 
Oklahoma City, Oklahoma 


] N the following article the authors continue their discus- 
sion of water treating by presenting the techniques of back- 
washing and operating filters in water treating systems. 


BACKWASHING 
What Is Backwashing? 


Backwashing is the reverse flow of water through the 
filter to remove the accumulated suspended matter from 
the filter bed surface. 


Why Backwash Filter Beds? 

Filter beds are backwashed to remove the suspended ma- 
terials before they penetrate through the bed into the injec- 
tion line or before the layer of suspended matters is suffici- 
ent to restrict or reduce flow of water through the filter. 
Therefore, it is very important in filter operation that pro- 
per backwash techniques be followed to insure a clean filter 
bed. 

Unless proper backwash is accomplished the life of the 
bed will be shortened due to the progression or penetration 
of suspended particles deep into the bed to cause contami- 
nation. 

During filtration, the smaller particle of filter media tends 
to penetrate or migrate into a lower layer of larger particles 
due to the downward flow of water. During backwash when 
the flow of water is reversed, the entire upper section of the 
filter bed is fluidized or lifted. The smaller particles of less 
weight are lifted out of a layer of larger particles of greater 
weight and are carried up until the small particle more or 
less finds its own level. By this phenomena the filter bed 
is hydraulically regraded. However, backwash rates are im- 
portant. If backwash rates are excessive, filter media will 
be washed out and lost. If backwash rates are too low, the 
bed will not be cleaned or regraded. 


Frequency of Backwash 
Filters may be backwashed as often as every eight hours 
or only once a week. The frequency of backwash is depend- 
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Part 2— Techniques of Backwashing and Operating Filters 





ent on the quantity and characteristics of the suspended 
solids entering the filter bed. 

Filters may be backwashed whenever the pressure drop 
or differential across the bed is approximately 60 to 80 in. 
of water or less (2.2 to 2.9 psi) for permeable piate filters 
with anthrafilt to approximately 100 to 120 in. of water 
(3.6 to 4.3 psi) for graded bed filters with sand. 

Where filters are operated at constant pressure, operators 
backwash the filters whenever the flow rate decreases to a 
certain limit. 


Backwash Rates 

Backwash rates must be sufficient to clean the filter bed 
without loss of filter media. Backwash rates depend on the 
size, shape and density of the filter media. Backwashing the 
filter bed should be done at a velocity sufficient for 150 per- 
cent expansion of the filter media. Average backwash rates 
for most filter installations are 7.5 to 10 (gal per min per 
sq ft of filter area) for anthrafilt and 12.5 to 15 (gal per 
min per sq ft) for sand. However, actual backwash rates 
of filter beds under actual flow conditions must be deter- 
mined by the operator after the filter is installed. 

It is the belief of some operators that a prolonged wash 
of 30 to 45 minutes at a lower backwash rate of 5 gal per 
min per sq ft is as effective as a higher rate of 10 to 15 
gal per min per sq ft for 10 minutes. 

At lowered backwash rates the upward velocity of the 
wash is insufficient to carry out the suspended solids that 
were filtered out of the water. As soon as backwash stops, 
the solids will settle back on the surface of the filter bed. 
The method of prolonged wash at lower rates should be 
discouraged because of the excessive waste of wash water. 

By increasing the backwash rate until the suspended 
solids are washed out, but filter media is not carried out, 
generally a filter bed can be washed clean in 5 to 8 minutes 
If the bed cannot be cleaned in 10 to 12 minutes then ad- 
justments should be made in chemical feed, filtering rates, 
or perhaps additional filtering or treating equipment is 
needed. 

To facilitate backwash and eliminate guess work in 
maintaining the correct backwash rate throughout the back- 
wash cycle, the use of optional backwash control equipment 
is recommended. The backwash rate can be accurately reg- 
ulated by installing an orifice plate assembly or rate-of-flow 
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1] FILTER DIAMETER FOR 


FLOW «HUNDRED GALLONS PER MINUTE (100 


PRESSURE DIFFERENTIAL INCHES WATER (* Pty) 


FIG. |. Backwash rate can be determined with this nomograph 
by using type and size of filter media installed in the system. 


indicators in the backwash line. With pressure differential 
recorders or indicators and orifice plates, the rate can be 
determined from Fig. 1. 

Enter the right side of the graph with the type of filter 
media being used; for example, an 8-ft diameter permeable 
plate filter with anthrafilt or an 8-ft diameter graded bed 
filter with anthrafilt would require a 4.000 in. diameter ori- 
fice plate in a 6-in. standard backwash line. The backwash 
rate would be 500 gal per min at 73 in. of water on the 
differential pressure indicator. These same filters with sand 
would require a 4.500-in. diameter orifice plate in a 6-in. 
line. The backwash rate would be 750 gal per min at 90 in. 
of water. 

One of the cheapest and most unique methods of deter- 
mining flow rates is by maintaining a determined head of 
fluid over a weir section in the backwash discharge line. 

Usually the backwash discharge is released in a settling 
pond or settling tank some distance from the filters; there- 
fore, a sight glass with removable glass bowl should be in- 
stalled in the backwash line near the control valves. This 
affords a means of viewing the backwash discharge water 
to determine when the filter bed is clean. 

Although actual backwash rates cannot be determined by 
viewing the sight glass, the appearance of filter media in 
the glass bowl does indicate an excessive backwashing rate. 

Where pressure differential indicators or recorders are 
used to determine backwash rate, manifolds can be installed 
to use the same instrument to indicate the pressure drop 
across the filter bed during the filtering cycle. Compound or 
duplex pressure gages or mercury manometers may be in- 
stalled to indicate pressure drop across the bed. 

When a filter is installed it should be level. After the 
filter bed has been backwashed and settled for operation the 
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depth of filter media should be uniform. If the filter is not 
level, however, then the bed will settle unevenly which may 
result in channeling or disrupting the bed. Filters should 
have adjustable legs or supports to facilitate leveling and 
insure a neat appearance in hookup piping. 

In recommending a backwash rate and pressure differen- 
tial indicator manifold for graded bed or permeable plate 
filters, it should be noted that the size of the manifold 
should be: 





Backwash Line 
Filter Media Std. Weight Pipe 


Anthrafilt 4-in 
Anthrafilt 6-in. 
Sand 4-in 
Sand 6-in 


Filter Diameter (ft) 


4,5,6and7 
8 and 10 

4, 5 and 6 
7and 8 


10 Sand 8-in 


Excessive Backwash Rates 

When the backwash velocity is excessive the layers of 
graded filter media are altered in a graded bed filter. In a 
disrupted graded bed, the layers of filter media are broken. 
The smaller size particles penetrate or sift down in the 
lower layers, while larger particles may be forced to rise 
to the top. 

If the bed becomes disrupted, fine size particles pass 
through the lower layers of filter media into the injection 
header. Screens on the injection header trap become clogged 
or broken, and meters are damaged or become inoperative 
due to the particles of fine filter media. It is then necessary 
to remove the filter media, regrade or replace. 

In permeable plate filters, only one size of fine filter 
media is used, therefore the bed does not become disrupted. 

Excessive backwash rates will result in loss of filter 
media, which is literally “washed out” of the filter. 


Low Backwash Rates 

When the backwash rate is insufficient or too low, the 
deposits of suspended matter will not be carried out of 
filter, thus the filter media will not be cleaned. 

If the upward flow of water is too low, the graded bed will 
not be regraded during backwash and will become disrupted 
as the fine filter media from the top layer penetrate through 
the bottom support layer. 


Channeling 

Channeling differs from disruption, in that the layers of 
graded media may remain in a more or less level uniform 
thickness. Channeling is detrimental to a filter because the 
velocity through the bed may be increased greatly in cer- 
tain areas and decreased in others. If channeling is present 
during backwash the non-uniform velocity may also disrupt 
a graded bed as will excessive backwash rates. Sudden in- 
crease of pressure or velocity surges from transfer pumps 
may cause channeling or disruption. 


Backwash Procedure 

In order to adequately backwash a filter with a mini- 
mum loss of filter media, the following procedure has been 
recommended by some plant operators: 

1. Shut off the flow of influent water to the filter to be 
backwashed. 

2. Open backwash inlet valve. The inlet valve must be 
opened first or there will be a tendency for the in- 
coming water to jet holes in the filter media bed. 

3. Open backwash outlet valve slowly. Take at least one 
minute to open so the pressure will be released 
slowly, and the filter bed layers kept in place. 

4. Maintain proper backwash throughout backwash 
cycle. 

5. Check sight glass in the backwash discharge line for 
carryover of filter media, and to determine when the 
bed has been cleaned. 
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National’s rig-up service saves you time 
and money anywhere in the world! 


There's a sure to be /u//y prepared 
for a new drilling job anywhere in the 
National Supply’s op 


tional rig-up service provides it 
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world — and 

In either of our two special port 
center rig-up yards or your own 
equipment yard, we assemble—or di 
rect the assembly of—-the complete 
Everything ts positioned exactly 


Then we 


rig 
as it will be used overseas 
test-operate, lubricate and adjust all 
components. Any problems that may 
cause initial delays at the well site are 
promptly solved. If you desire guide 
photographs similar to those above 
and paint-coded parts for re-assembly, 
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An assembled T-45 gets a protective plastic cover at National's Toledo, Ohio, plant. While this is a conventional 
skid-mounted rig, its compact, streamlined design makes it thoroughly suitable for trailer mounting 


You can trailer-mount this 


new 550-horsepower Nat 


onal Rig! 


The T-45 is designed for medium-deep drilling 
and the most in mobility! 


4 550 input horsepower rig with a normal drill- 
ing range from 4500 to 7500 feet—that’s Na- 
tional’s compact new T-45. Proving once again 
National’s rig design leadership, the T-45 offers 
you the ultimate in mobility, simplicity and 
dependability. It's packed with features which 


not only insure long service life, but also fast, 
precise operation 


ONE-PIECE MAIN FRAME 

The sturdy main frame is of one-piece construc- 
tion, including an extension skid base for mount- 
ing the drive group. You can remove the cat- 
heads, air control housing and drive group in 
a short time—and you have a rig less than & 
wide, suitable for fast well-to-well moves over 
any highway 











STREAMLINED PANEL CONTROL 

The T-45’s streamlined panel control arrange- 
ment gives you the maximum in convenience 
for operating speed and drilling ease. Control 
valves and all other pneumatic equipment are 
the highest quality obtainable. Special safety 
devices are provided in the air system which 
insures proper regulation and control through- 
out the draw works. Pressure gages to the major 
air clutches give a continuous record of draw 
works performance. Moreover, a generous air 
supply to the large volume pressure tank in the 
draw works frame insures peak performance at 
all times 


BIG MAIN DRUM AND CLUTCHES 


You'll get the best spooling performance and 
wire line life with the T-45’s large diameter 
drum barrel. Either |’’ or 14%"’ double crossover 
counterbalanced wire line grooving is available 
There’s no need to remove guards or cover 
plates to anchor the wire line. 

The outboard mounted 24” main drum shaft 
clutch is designed with special emphasis on ample 
air cooling passageways and long diaphragm 
life. Lock-up screws are provided for emergency 
operation 


EFFICIENT DRUM BRAKES 


The effective brake band area for the 42” main 
drum brake is 1600 square inches, and the brake 
actuating mechanism is of the well-known Na- 
tional Type “K” principle. This system of brak- 
ing action permits precise feed-off, eliminates 
brake handle kick-back 


2-SPEED AIR CLUTCH TRANSMISSION 


This transmission insures almost instantaneous 
speed selection. The torque converter drive acts 
as a cushion and virtually eliminates clutch 
slippage and heating. 


UNLIMITED POWER ARRANGEMENTS 


Depending on your space and weight limitations, 
you can have many variations in engine com- 
binations for the T-45. Its input horsepower 
rating is 550, and it is basically designed to be 
driven by one or two engines. Engines can be 
arranged to offer the following combinations 
(1) Two engines which can be mounted on the 
draw works extension beams and handled as a 
unit; (2) A two-engine (larger engines) sectional 
type compound without pump drive; (3) A two- 
engine sectional compound with provisions fora 
pump drive, including a supplementary trans- 
mission for the draw works; (4) A single engine 
arrangement without pump drive; (5) Electric 
motor drive 


See the next page for the best trailer-mounted rig line available today! 


MANY OTHER FEATURES 


Some other outstanding features of this stream- 
lined new rig include: a “front porch” mounted 
rotary countershaft; a heavy-duty reverse gear 
that is standard on all units, and an air-operated 
catshaft. A sand reel is available as optional 
equipment 

With all these sound construction features, 
plus its adaptability for trailer mounting, the 
new T-45 is a natural for clinching contracts 
on medium-deep drilling jobs. You can get com- 
plete information today from the National repre- 
sentative in your area 


The streamlined control panel on the new T-45 has 
easy-reach control levers for maximum drilling ease 
and speed. Special safety devices are provided in the 
air system which insures proper regulation and con 
trol throughout the draw works 





You move, set up and drill fast 


with National’s 


compact trailer-mounted rigs! 


“Minimum downtime—faster operations’ —that’s what op- 
erators say about National trailer mounted rigs and truck- 
mounted hoists. You will, too, when you use these rugged 
smaller rigs! You'll get the same quality design features 
and construction for which the big National Rigs are 
famous .. . and this quality insures top performance. 

Mounted to suit your requirements, these National Rigs 
are exceptionally fast on rigs-ups and tear downs. Their 
compact, packaged construction permits quick movement 
and helps keep between-job downtime to a minimum 

Get all the facts now on portable National Rigs. There 
are four types—with input horsepower ratings ranging from 
120 to 400—enough to meet every rig need in the trailer 
or truck-mounted horsepower range. Ask the National 
representative in your area for descriptive bulletins and 
performance records today 


° ~_ 
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This complete National T-32 Rig, rated at 400 input horsepower, is shown on location in Mississippi. National 
Rigs and Hoists utilize torque converter drives for smooth operation and a great variety of running speeds. 


THE NATIONAL SUPPLY COMPANY 
Two Gateway Center, Pittsburgh 22, Pa. 
DIVISION OFFICES: Calgary, Dallas, Denver, 
Houston, Toledo, Torrance, Tulsa 
EXPORT: 600 Fifth Avenue, New York 20, N.Y., U.S.A.; 
City Wall House, Chiswell Street, London E.C.1 





6. After the backwash water has cleared, close the back- 
wash water outlet valve slowly. Take at least one 
minute to close. If this valve is closed quickly, the 
finer filter medium will channel through the support- 
ing layers. The slow closing of this valve will permit 
the bed to remain graded. 

7. Close backwash inlet valve. 


After the filter has been backwashed, it is necessary to 
settle the bed and purge the filter of any unfiltered or con- 
taminated water. The settling allows the filter bed to pack 
for normal filter operations. 

After backwash is completed the following procedure is 
recommended for settling pressure filters: 


1. Open the raw or influent water inlet valve. 

2. Open settling valve. 

3. Open backwash water outlet valve slowly. Take at 
least two minutes to open to allow the pressure to be 
slowly released from the bed, thereby maintaining 
proper grading. If the valve is opened fast, the filter 
medium will be forced down through the supporting 
bed. 

Settle until 
minutes). 
Close the outlet valve slowly. This maintains proper 
bed grading. 

Close settling valve. 

Slowly open filtered effluent water valve to place 
filter back in service. 


waste water is clear (at least five 


OPERATION OF FILTERS 


Use Filtered Water for Backwashing 

Dirty backwash water will plug a permeable plate type 
filter. Use CLEAN FILTERED WATER FOR BACK- 
WASHING. Regardless of the type of filter, dirty backwash 
water lessens filter efficiency. Some operators in the past 
have backwashed graded bed filters with unfiltered water. 
This is a poor policy and should be discouraged. 

The amount of backwash water required is a function of 
the type of filter media or desired backwash rate, the sur- 
face area of the filter bed, and the length of backwash 

Filtered wash water is usually supplied by a properly 
designed backwash pump; however, if sufficient high head 
of water is available, backwash water may be supplied by 
gravity. When gas is available, pressure backwash tank may 
be used, and the expensive backwash pump eliminated. 


How to Return Backwash Water to the System 

Back water can be returned to the system when required. 
It is dumped into a surge tank of 50 percent greater volume 
than the backwash water. The solids settle out in approxi- 
mately 12 hours and the water is then pumped back into the 
system at the filter inlet. The closed type system requires 
the exclusion of air from this operation. This is accom- 
plished by maintaining an oil seal or a gas cap of 4 to 16 oz 
pressure on the surge tank. 


Control Valves 

Rising stem type gate valves are recommended for con- 
trol valves. Since the backwash operation should be started 
and stopped slowly the slower operating rising stem valve 
is more suitable than plug valves. Butterfly type valves may 
be cheaper but should be used with caution. Since they are 
fast opening or closing, regulation or control of the move- 
ment must be encouraged to prevent pressure surges and 
damage to equipment. 


Sample Connections 

Sample connections should be installed. Few waterflood 
or injection systems have sufficient sampling points. Sample 
connections may be used to determine flow rates, or may 
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permit the operator to draw off samples of influent or raw 
water and effluent or filtered water. 


Pressure Relief 

Few installations have sufficient pressure relief devices 
in water injection systems. Inexperienced operators have 
closed the wrong valve causing damage or over pressuring 
of filters and other water treating equipment. Pressure re- 
lief valves, pressure safety heads or other relieving devices 
should be installed on all pressure operated vessels. 


Periodic Inspection 

Periodic inspection of filters and other water treating 
equipment are as important as the routine backwashing of 
filters. The efficiency of the plant can be kept at maximum, 
and possible trouble or failures may be eliminated while 
at an early stage and safety of the operators may be im- 
proved. 

Flow rates. Flow rates of individual filters should be 
checked periodically to insure maximum filter efficiency 
Where several filters are installed, flow rates through each 
filter should be proportional to their surface area of the 
filter media. 

Pressure drop. Excessive pressure drops would indicate 
restriction due to dirty filter bed, flow lines with scale or cor 
rosion, plugged wells or other problems. Decrease in pres- 
sure drop across the filter bed may indicate a disrupted bed 
or channeling; therefore, the bed should be regraded or re- 
placed before the injection wells become plugged or other 
failures occur. 

Samples for turbidity. Periodic samples should be taken 
of the influent water and effluent water. These turbidity 
readings would indicate the efficiency of the filter. If the 
efficiency was decreasing, then adjustments should be made 
in chemical feed, filter bed media, or additional equipment 
required. 

Deposition of iron. Deposition of iron 
iron sulfide — decreases the efficiency of the filter. If per 
iodic sampling shows evidence of continued iron deposition, 
then the filter media can be backwashed every 4 to 8 months 
with a mild solution of HCl acid (10 percent or less) or any 
other mild acid. 

In permeable plate filters a mild solution of any acid 
except hydrofluoric acid may be used on the permeable 
plates without any harmful effects. The acidizing treatment 
will increase the life of the filter media and increase the 
filtering efficiency. It will also remove any deposition that 
may have penetrated through the filter media and prevent 
any possible plugging of the permeable plates. 

Deposition of oil. Excessive amounts of oil in the filter 
should be removed. Quantities of oil will decrease efficiency 
of filter and increase the pressure drop across the bed. The 


iron oxide or 


installation of oil skimmers is recommended to remove 
the oil. 

Chemical analysis. Operators should make periodic chem 
ical analysis of influent water. In one instance the appear 
ance of barium was detected in the influent water. A series 
of tests showed that only one well was producing water 
with barium. After reworking the well, the system was re 
stored and injection pressure reduced 

Corrosion. Corrosion is a continuous problem in water 
flood projects. Every precaution or protection from corro 
sion should be encouraged, that is within the economic limit 
of the company, when selecting waterflood equipment 

Water 
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trend setter 
by HALLIBURTON 





Halliburton Bulk Cementing, the industry's first and finest service of this 
type, matches the high standards set by all other Halliburton oil well 
services. From bulk plant to set cement down hole, Halliburton cementing 
materials, equipment, tools and personnel work together every day to give 
your well the protection it requires for greatest production and profit. 
Specially formulated additives utilized in Halliburton Bulk Cementing 
help your well meet such challenges as possible sulfate or salt water cor- 
rosion, elevated temperatures and pressures, weak formation problems and 
numerous others. Special cements, too, are available where required. 
Automatic batch weighing equipment in Halliburton bulk cement plants 
assure smooth homogeneous mixtures in the correct proportions. 
For the best buy in oil well cementing service, specify Halliburton. 
Most trusted name in oil well cementing. 


BETTER CEMENTING BEGINS WITH BETTER BASIC MATERIALS 


POZMIX CEMENT 


Petroleum technology has yet to discover a material equal to pozzolanic 
cement for providing lasting oil well protection against the hazards of cor- 
rosion, contamination, and ineffective bond between pipe and formation. 
Iwo basic types of pozzolanic cement—a blend of Pozmix with portland 
cement, (Pozmix Cement), and a blend of Pozmix with hydrated lime, 
(Pozmix 140); are commonly used for oil well cementing. 

Pozmix Cement can also be utilized with chemical additives such as 
retarders, accelerators, and low fluid loss additives, for better control dur- 
ing the cementing operation. Pozmix 140 is designed to obtain long 
pumpability and strength stability in wells where temperatures range from 
140° F to 400° F and higher. 


NEW / HALLIBURTON GILSONITE CEMENT 


Gilsonite is a new additive used to lighten cement slurry weight down to 
10 lb./gal. With a specific gravity almost as light as water (1.07), it adds 
volume but not weight to the slurry; setting characteristics are not appre- 
ciably affected ... compressive strength is good. Due to its graded particle 
size, Gilsonite has very low fluid requirements: each 50 Ibs. needs but 
2 gals. of water. Will not take water from a slurry even under pressure. 
Unsurpassed for lost circulation or weak formation problems; much less 
Gilsonite Cement is required 
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LATEX CEMENT 


A low fluid loss cement, with superior perforating properties, especially 
recommended for primary casing cementing...“tail-in” on primary 
cementing jobs ...squeeze cementing. ..cementing liners. 


HI-DENSE 


A high specific gravity weight material designed to increase the density 
of cement slurry for controlling high pressure gas and oil zones 
Hi-Dense is ground to a fineness that requires a minimum amount of 
mixing water. Because of the specific gravity of Hi-Dense, it is possible 
to weight cement slurries to 20 Ibs./gal., yet still maintain adequate 
pumpability and strength stability at high temperatures. 


GEL-CEMENT 


Reduced slurry weight, increased slurry volume and lower costs are 
three benefits resulting from the use of HOWCOGEL, a high yield ben- 
tonite additive for cement. When mixed with mud, it provides low fluid 
loss, reduces filter cake thickness and has high gel-strength properties 
Halliburton’s Flocele added to Howcogel gives additional sealing 
strength to these light weight slurries. 


HR-4 RETARDER 


A small amount of HR-4 added to the mixing water or the dry cement 
at Halliburton bulk plants results in a composition with a retarded set, 
permitting placement at high temperatures. It is used with portland, 
Pozmix Cement or Pozmix 140 Cement in the deepest of wells. 





HR-7 DISPERSANT AND RETARDER 


Used mostly in wells of moderate temperature, HR-7 is a chemical 
dispersant and retarder designed for high gel cement composi- 
tions. HR-7 is effective in obtaining smoother and more fluid gel 
cement slurries. 


HA-5 ACCELERATOR 


HA-5 is an improved accelerator for oil well cementing slurries to be 
used for surface pipe or shallow wells. Higher compressive strengths 
at early ages are obtained, permitting W.O.C. times as short as four 
hours on surface pipe at temperatures of approximately 80° F. 


HALLIBURTON “Sy 


CEMENTING SERVICES 


HALLIBURTON OIL WELL CEMENTING COMPANY *© DUNCAN, OKLAHOMA 


284 SERVICE CENTERS—JUST MINUTES AWAY FROM YOUR WEILL 
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1OCC Challenge: Produce more of the oil we've found 


uU. Ss. Recoverable Reserves 
Set at 43 Billion Barrels 


... but there’s still 208 billion barrels 
of “unrecoverable” oil 


Paul D. Torrey 


Austin, Texas 


New report 13 billion barrels above API estimate; 
reflects fluid injection, stripper well importance 


1957 WAS THE FIRST YEAR SINCE 
1943 that the nation consumed more 
crude oil than it found. As a matter of 
fact, of the 23 important oil-producing 
states, the reserve position was im- 
proved in 1957 in only six — Ohio, 
North Dakota, Nebraska, Louisiana, 
Utah, and Wyoming. 

Such an alarming development in 
the nation’s crude oil reserve position 
cannot be attributed to any inability 
on the part of the domestic industry to 
find and produce oil. It results directly 
from a substantial decrease in explora- 
tion and drilling activity which can be 
expected to continue as long as opera- 
tors do not have adequate incentives 
to maintain normal activity. 


New Role for Fluid Injection 

Because of the lack of new drilling, 
greater dependence upon and increased 
importance is being placed on the part 
that fluid injection operations will have 
to play in future oil production. 

Already the economically recover- 
able reserves by known fluid injection 
methods are greater than the primary 
reserves in New York, Pennsylvania, 
West Virginia, Illinois, Michigan, Ar- 
kansas, Alabama, and Colorado and 
they are approximately equivalent in 
Indiana. 

As a result, the Interstate Oil Com- 
pact Commission's third annual report 
on reserves by its Secondary Recovery 
and Pressure Maintenance Committee 
reflects a marked increase in the proved 
recoverable oil reserves of the nation 

Adapted from the report of the Secondary 
Recovery and Pressure Maintenance Committee, 
Interstate Oil Compact Commission presented 


on June 23, 1958, at the Mid-Year meeting of 
the IOCC in Salt Lake City, Utah 
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due to the development and appli- 
cation of fluid injection methods. 

These recoverable crude reserves are 
in the range of some 43 billion bbl of 
crude oil rather than a little over 30 
billion bbl as estimated by others. This 
represents a very significant increase of 
42.7 percent. 

The study on which this report is 
based is the third of its kind that the 
committee has made. Its previous ef- 
forts have received extensive and fav- 
orable publicity and its findings have 
been accepted generally by the federal 
and state governments and by organi- 
zations considering the sufficiency of 
the nation’s mineral resources. Al- 
though other studies are made on the 
amount of oil that will be recovered 
from the fields of the United States, it 
is believed that the Compact Commit- 
tee is the only organization that has 
estimated the amount of oil that existed 
originally in their reservoirs and, at 
the same time, has estimated the 
amount of additional oil that can be 
obtained by the application of fluid in- 
jection methods. 

Statistics presented in Table 1 par- 
allel rather closely those presented 
two years ago at the midyear meeting 
of the Compact in Dallas, Texas.’ In 
all cases there has been some increase 
over the figures presented in the prev- 
ious report. However, it is notable that 
the increase in the API proved reserves 
in the years 1956-57 was only about 18 
percent of the increase that took place 
in the preceding biennium. It is signifi- 

“Evaluation of United States Oil Resources 
as of January 1, 1956," The Oil and Gas Com- 


pact Bulletin, Volume XV, No. 1, pp. 19-21, 
June 1956 


ESTIMATE oF ORIGINAL 
308-9 BILLION BBL 


* 











CONDITIONS = fo: 
13.1 BILLION BBL f 








RESERVES 
30.6 BILLION 88\———~ A 


Reap Pouce 





208 billion barrels of oil —a recovery chal- 
lenge for the industry — or might it be just 
as worthless as so much bs&w? 


cant that all of the minor increase in 
the API proved reserves took place in 
1956 and that, actually, there was a 
decrease in the proved reserves of 
crude oil in the United States during 
1957 in amount of some 134 million 
bbl. 

As was the case in the previous re- 
port, the estimated primary reserves 
are very close to the estimation by the 
API Committee of the proved reserves. 
However, if the Compact Committee’s 
primary reserves are added to its econ- 
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omically recoverable fluid injection re- 
serves, the sum is considerably greater 
than the API proved reserves. The fact 
that the findings of the two commit- 
tees are not in agreement is not sur- 
prising, and is no cause for concern. 
The Compact Committee takes the op- 
timistic view that the results that have 
been obtained in literally hundreds of 
fluid injection operations, in almost 
every oil-producing state of the nation 
and for which there is now a historical 
record in some fields of 35 years of 
continuous operation, are sufficiently 
dependable to be used as a criterion for 
the estimation of the possible additional 
recovery that can be obtained from the 
oil fields of the United States. 

It will be evident that certain of the 
State Committees and Geological Sur- 
veys believe that their respective pri- 
mary reserves are higher than API esti- 
mations. This is a matter of opinion, 
and certainly need not be cause for 
contention for it is well known that 
the API Reserves Committee periodi- 
cally has revised and increased its esti- 
mations of proved reserves as new 
fields have been discovered, as the area 
of known fields has been expanded, or 
as deeper reservoirs have been found 
in older fields 

As new oil fields are found the origi- 
nal oil content of the known reservoirs 
is increased. The Compact Committee 


Secondary reserves’ already are greater 
than primary reserves in eight states 


estimates that this original oil content 
has amounted to the impressive figure 
of 309.9 billion bbl. 


Recovery 

If the combined primary and fluid 
injection reserves are added to the past 
production of the oil fields of the 
United States, it will be seen that the 
known fields of the nation probably 
will produce eventually about 101.5 
billion bbl of oil, which amounts to 
32.8 percent of the original oil in piace. 
Although this percentage of recovery 
is much less than that obtained by cer- 
tain other mineral industries, it repre- 
sents a great improvement over the re- 
covery that was obtained from oil fields 
only a few decades ago. 

Such improvement is due in large 
measure to the adoption of conserva- 
tion practices by most of the states and 
to the invention of new production 
techniques. Thus, it can be foreseen 
that a greater recovery of the nation’s 
oil resources will be obtained in the fu- 
ture than has been the case in the past. 

Nevertheless, the some 208 billion 
bbl that will not be recovered under 
existing conditions presents a challeng- 


ing problem from the standpoint of 
the tremendous energy potential in- 
volved, for the security of the nation, 
and because the production of oil con- 
tributes so much to the maintenance 
of government and to the comfort and 
welfare of the people. 

There are well known irreducible 
minimums beyond which oil cannot be 
extracted from its containing reservoirs 
by water drive, similar to the fact that 
certain amounts of coal cannot be re 
moved from underground mines. Thus, 
it would be a reasonable guess that 
there is no way to recover some 62 
billion bbl of the original content of the 
nation’s reservoirs by artificial water 
injection. Also, the recovery of large 
quantities of oil that remain may not 
be feasible for geologic reasons and 
certainly will be dependent on econ- 
omic conditions in future years. As the 
committee has shown in Table 1, it is 
already known that almost three times 
as much oil is susceptible to recovery 
by fluid injection techniques than can 
be extracted profitably by these meth- 
ods under present conditions. Although 
the recovery of much of this oil by 
these methods is problematical at this 


TABLE 1. Evaluation of United States Oil Resources as of January 1, 1958. 


All figures in millions of barrels of 42 U. S. gallons 


Estimation of 


Percent 
of Proved 


Reserves 
Recoverable by 
Fluid Injectior 


{eserves 
Recoverable 


Proved 
Primary 


State 


New York 
Pennsylvania 
West Virginia 
Kentucky 
Ohio 

Indiana 
Illinois 
Michigan 
North Dakota 
Nebraska 
Kansas 
Oklahoma 
Arkansas 
Alabama 
Mississippi 
Louisiana 
Texas 

New Mexico 
Colorado 
Wyoming 
Montana 
Utah 
California 
Other States(E 


Total 
Change from 1/1/56 


Original Oil 
Content of 
Reservoirs 


743 
3,831 
2,585 
1,450 
4,500 
3,000 
7,211 
1,423 
2,699 
1,030 
14,700 
47,035 
4,147 
358 
3,107 
22,423 
105,357 
8,000 
3,106 
10,511 
2.686 
380 
59,560 
65 


309,907 
+21,384 


Total Oil 
Production 
to 1/1/58 
202 
1,203 
458 
352 
649 
281 
1,996 
406 
5) 
75 
2,959 
7,627 
996 
Is 
46 
4,333 
21,058 
1,178 
456 
1,542 
276 
18 
11,130 


4 


57,818 


+5,131 


API Proved 
{eserves from 


1957 Oil 

Production 

API Figures 
$58 
126 


6.3 
44s 
1,942 
305 
‘4 
300) 
s,858(C 
14,555(C 
S32 
310 
1,420 
320 
2 140 
339 3,760(C 
l 4 


2,559 30,300 
+140(F) +288 


Volume 12 (A) 


Reserves 
Produced 
in 1957 (B 


7.1 
( 


4 
12 
8 


17 


1] 


Reserves 
as of 
1/1/58 

0 
a] 
44 
140) 
65 
Hin 
356 
5] 
H49 
St) 
S50) 
1,510 
149 
58 
407 
4.05] 
15,201 
1.004 
282 
1,234 
346 
140 


3, 760(C) 


4 


30,580 


+910 


by known 


Fluid Injection 
Techniques 


bo 


771 
“04 
i) 
TT 
265 


$250) 


1,032 
5,070 
10.236 


> PRR 


$4,485 
+ 1,653 


Under Economic 


Conditions Existing 


13 
+1116 


Estimated by Paul D 
and correction. 
Includes Arizona, Florida, Missouri, Nevada 
Dakota, Tennessee, Virginia, and Washington 

(F) Change from 1955 to 1957 production 

Revised June 8 


(A) American Petroleum Institute and American Gas Associa- (D) Torrey; subject to future revision 
tion, “Proved Reserves of Crude Oil, Natural Gas Liquids 
and Natural Gas, December 31, 1957, Volume 12.” (E) 

(B) Calculated from actual production figures rather than 
abbreviated production figures. 

(C) Includes offshore reserves. 


South 


1958 
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the right TOOLS 
and the right MEN 


NES 


The Milling tools and Rotary 
Shoes shown here have been 
hard surfaced with crushed 


Tungsten Carbide. 





“WHat you WANT™ 


BRANCH STORES 
s Christi, San Antonio. Victoria, McAller 
Barbers Hill Liberty Beaumont 
nahan LOUISIANA: Lake harles, New 
Shreveport... NEW MEXICO: Hobbs 


SALES OFFICES 
DALLAS SHREVEPORT SAN ANTONIO 
TULSA NEW ORLEANS LAKE CHARLES 
MIDLAND LAFAYETTE CORPUS CHRISTI 


FORT WORTH 





time, knowledge of its existence is 
important. 

Since the committee presented its 
report to the Compact at the Dallas 
meeting in 1956, much attention has 
been given to the recovery of oil by 
condensing gas drive and other forms 
of high-pressure gas injection, and by 
thermal drive. Under certain reservoir 
conditions it is believed that the ap- 
plication of these methods will result 
in the recovery of a substantial part of 
the total oil content, particularly in 
fields of fairly recent discovery. Thus, 
there are promising prospects that in 
future years much greater recovery 
efficiency will be obtained than has 
been the case in the past. However, 
similar to the conditions that control 
the development of new primary re- 
serves, there must be adequate incen- 
tive provided to encourage the wide- 
spread utilization of these marvelous 
new inventions and processes. 


Strippers 

Although figures for 1957 are not 
yet available, it is a reasonable sup- 
position that about 3.9 billion bbl or 
30 percent of the economically recov- 
erable fluid injection reserves exist in 
stripper well fields; that is, in fields 
where the cost of production equals or 
is approaching the value of the oil 
produced. 

Recent studies have shown that al- 
most three-quarters of all of the oil 
wells in the United States are in the 
stripper or marginal classification. 

The oil reserves in the stripper fields 


Three-fourths of the wells in the U. S. 
are in the stripper classification 


are particularly precious to the United 
States, because many of them were 
discovered several decades ago when 
the cost of finding, developing, and op- 
erating oil fields was much less than 
it is at the present time. If these old 
wells should be abandoned for any 
reason, such as a lack of market for 
the crude oil they produce, manifestly, 
it might be unprofitable to drill new 
wells and install new equipment, at a 
cost that might be four times the origi- 
nal development cost, even though a 
proved secondary reserve of large size 
is known to be present. 


Conservation 

In Table 2 the manner in which re- 
spective states utilized their oil re- 
sources in 1957 is shown. This table 
is not presented for the purpose of 
criticism of any particular state's 
policy. It is, however, revealing in that 
it shows that the life of the oil indus- 
try is certainly going to be extended in 
states where maximum recovery by 
fluid injection methods has been en- 
couraged by wise conservation laws 
and by the initiative of the industry. 
Of course, much more oil is going to 
be found in the future in most of the 
States, but this oil is going to be pro- 
gressively more difficult to find and 
certainly more expensive to find. As a 
result, the United States in the future 


TABLE 2. Utilization of Crude Oil Reserves in the United States. 
All figures in millions of barrels of 42 U. S. gallons. 


Combined Primary and 1957 
Fluid Injection Reserves 


New York 
Pennsylvania 
West Virginia 
Kentucky. . 
Ohio 

Indiana 
Illinois 
Michigan 
North Dakota 
Nebraska 
Kansas 
Oklahoma 
Arkansas 
Alabama 
Mississippi 
Louisiana 
Texas 

New Mexico 
Colorado 
Wyoming 
Montana 
Utah 
California 
Other States 


Total 


(A) Calculated from actual production figures rather than abbreviated production 


figures. 


52 
155 
109 
205 
72 
131 
1,556 
146 
759 
130 
950 
2.076 
1,249 
156 
493 
6,333 
20,066 
1,594 
892 
1,637 
408 
168 

4,333 


43,607 


Percent of 
Reserve Produced 
Production in 1957 

A 


ie Be oe no 
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is going to have to place increasing re- 
liance on oil that has already been 
found, on imports of hydrocarbon 
liquids, and on other sources of energy 

The phenomenal growth in the pro- 
duction of oil from fluid injection proj- 
ects in post World War II years is the 
best evidence that can be presented on 
the significance of these operations. In 
fact, outside the actual discovery of 
oil reserves, the development and appli- 
cation of fluid injection techniques cer- 
tainly ranks as the most important sin- 
gle factor in the maintenance of the oil 
industry in many of the states. 


Credits 

[his report represents a continua- 
tion of studies that have been made 
periodically by the Secondary Recov- 
ery and Pressure Maintenance Com- 
mittee to determine the amount of oil 
that has been discovered in the fields 
of the United States and the amount of 
oil that will be recovered from them 
The report has been made in accord- 
ance with instructions received from 
the chairman and the Executive Com 
mittee of the Interstate Oil Compact 
Commission and conforms to the ac 
tion of the Secondary Recovery and 
Pressure Maintenance Committee at its 
meeting in Miami Beach, Florida, De- 
cember 6, 1956, which was confirmed 
subsequently by letter ballot, as re- 
ported to the committee on February 
18, 1957. 

It should be understood that most of 
the contributors to the study have been 
selected by the governors of the respec 
tive states as being the leading author 
ities in this highly specialized field 
Thus, the information they have de- 
veloped can be accepted as the most re- 
liable that can be obtained. 

It will be noted that Table | has 
been expanded to include the states of 
Nebraska, Alabama, and Utah in which 
significant discoveries of oil have been 
made in recent years, and which the 
committee considers to be of sufficient 
importance to justify individual treat 
ment, Attention is called to the fact 
that some of the statistics on Utah are 
subject to later correction and revision, 
as could be expected in a state where 
the discovery of important oil fields has 
been of such recent date. It is a well 
known fact that all figures relating to 
oil reserves are changed from time to 
time as new fields are discovered or as 
more effective methods of oil recovery 
are developed, so Utah is no exception 
from the historical experience of other 
States. x** * 
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Specialists..Parts.. 
and Service Keep Your 
Wells Producing 


Continental-Emsco D+-B pump repairmen are located in C-E 

pump shops near your producing wells. They have a thorough knowledge 
of subsurface pumps, regardless of make or manufacturer. D+B 
specialists are company trained and seasoned by day-to-day contacts with 
the pump problems of their area. They are furnished the best in 

pump shop equipment .. much of it designed and built to C-E speci- 
fications. Let us repair your pump with D-+-B replacement parts . . 


the best buy of the industry with our field pick-up and delivery 
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B. J. Murray G. R. Nichols B. Oliver PW. Parker B. J. Peery V. D. Pierce F.C. Place J. D. Poole H.W. Pringle 1. C. Pullen 


Harvey, la Hobbs, N. Mex Healdton Obla Falfurrias, Tex Abilene. Tex Oklahoma City, Okla E! Dorado, Kan Great Bend, Kans) Bakersfield, Calif 
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Your 
Continental-Emsco 
Man Can Cut 
Production Costs 
with the Right 


SUCKER 
ROD 


When planning to put a well on the 
pump, rely upon the experience of your 
Continental-Emsco man. Day-by-day 
contacts with the producing wells of the 
area give him invaluable experience 

on the proper size and grade of D+-B 
sucker rods and other subsurface 
equipment to use in your wells. When 
you rely on Continental-Emsco, costly 
equipment failures are reduced toa 
minimum. Talk to your D+B man.. 
he has the answers for lower 


pumping costs. 
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-Location Service 


eps Your Unit Pumper 
mming 


‘inental-Emsco field representatives are 

ys eager to familiarize your operating per- 
el with the maintenance of C-E unit 

pers. They know these units. They can show 
people how to obtain efficient operating 

ds .. demonstrate counterbalancing . . and 

k on well and equipment performances. 

n to rely upon your C-E man.. he'll help 
avoid trouble and in emergencies, prevent 

y, prolonged shutdowns. His services 
increase production profits. 





hompson L. Thornton D. M. Thorwart K. Underwood J. A. Upton 
Tex Russell, Kans Newcastle Wyo Lindsay. Okla Williston, S. Dak 





C-E Service Backs Up 
Every Continental-Emsco 
Pumping Power Unit 


A C-E serviceman is always available 

to help with engine and electric motor 
maintenance and repairs. He can also 
analyze your pumping requirements, power 
sources and changing well conditions. 

His analysis will show the correct C-E 
Pumping Engine or C-E Green Triangle 
Electric Motor size to give you maximum 
pumping efficiency at the lowest 

possible power cost. 


.. Proper Maintenance Can Mean 


Longer V-Belt Life, Too 


Correct V-belt tension extends the life of 

the belt and eliminates power-loss due to belt 
slippage. Your Continental-Emsco field 
representative will be glad to show you how 
to make these adjustments. Ask him, too, 
about GREEN TRIANGLE V-belts . . the belt 
designed, engineered and built exclusively 

for rugged oil field use by New York Belting 
and Packing Company, America’s foremost 
producers of industrial rubber goods 


= 


“V-Belt Guide for Pumping Units’ 
will give many pointers on proper 


maintenance for V-belts. Write 





: | Continental-Emsco or get your per 
A > sonal copy from your Continental- 


—* . Emsco representative 





i 
oii 


}. Weaks 1 D Weaver R. L. Wheichel }. F. White CC. Witham 
Houston. Tex A V Lake Charles, La Magnolia Ark Kilgore, Te 










A Service Team to Keep Your Equipment Humming 












































i “— Of THE YOUNGSTOWN we “e TUBE COMPANY 


1 a a ae ee a 


AN BE aly 


STORE MANAGER 



































STOREMEN 
D+B SPECIALIST 
DRILLING EQUIPMENT SPECIALIST 
PRODUCTION 
MACHINERY 
SPECIALIST 
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Continental-Emsco stores are your service stores. 
For here originates the day-by-day contact 


with the oil country which enables us to supply 





FIELD SALESMAN the periodical checks and routine maintenance 
that will keep your C-E equipment running 
for years. Use this competent team... 


Go Continental-Emsco and you go trouble free. 








CONTINENTAL-EMSCO 


Serving the Oil and Gas Industries 
.. Worldwide 





SERVICE REPRESENTATIVES 





PUMP SHOP FOREMAN 








CONTINENTAL EMS MPANY © A Division of The Youngstown Shee be Compeny 
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enervelo @ Plants - © Howton © 


Continental ms mpony CA, Coraces, Vene Ange 
Gerlend, Texas © Representotwes in All Puncpol Ou Fields of the World 








J. H. Williams KN. Wills W. C. Wilson B. G. Winters R. L. Wishart, Jr R. L. Wright W. L. Young Leroy Polk 
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FIG. |. Targets of I-in. mild steel blocks demonstrate carrot-free perforation made by Jet 
Research's Super Dyna-Jet charge (upper target) and carrot-plugged perforation shot with 
conventional jet charge (second block, lower target). 


WITH THE DEVELOPMENT of its 
new Super Dyna-Jet shaped charge, 
Jet Research Center, Inc., has created 
a jet perforating charge designed to 
eliminate completely the formation of 
the carrot-shaped slug often formed 
and deposited in the flow channel of 
jet-perforated formations, Heart of the 
improved charge is a new liner. 

In its preliminary studies to design 
a carrot-free charge, Jet Research went 
back to the basic theories of jet perfora- 
tion. A shaped charge consists of a 
charge of high explosive contained in 
a metal case with the front part of the 
charge molded in the shape of a de- 
pressed cone and supported by a thin 
metal liner. Detonation of the charge 
begins at the back of the explosive and 
travels in high order detonation waves 
which impinge upon the back of the 
metal liner. The tremendous force of 
the detonation waves causes particles 
of the metal liner to spall off and con- 
verge at the axis of the cone to form 
the jet stream. That portion of the 
metal liner which does not form part 
of the jet stream collapses into a mass 
which often follows the jet stream into 
the perforation. This mass is the 
troublesome carrot. 

Attempts have been made to elimi- 
nate the plugging effects of carrots, 
either by deflecting the carrot from the 
perforation or by reducing the size of 
the carrot. However, Jet Research en- 
gineers and technicians set out to eli- 
minate entirely the formation of the 
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carrot. The result of this project is a 
new material and technique employed 
in the fabrication of the conical liner 
which supplies the material for the jet 
stream. 

Basically, the new liner consists of 
very small particles of a copper alloy 
supported in a matrix of weaker cop- 
per alloy. In firing, the charge blasts 
part of the liner into the jet stream, just 
as with the conventional solid copper 
liner. But the remainder of the Super 
Dyna-Jet liner does not collapse and 
enter the perforation as a carrot. In- 
stead, due to the low-melting copper 
alloy matrix, it disintegrates without 
forming the slug. 

Comparative tests of the new shaped 
charge include firing into blocks of 
steel to verify the carrot-free perfora- 
tion. As shown in Fig. 1, the Super 
Dyna-Jet and a conventional charge 
are fired into blocks of 1-in. mild steel 
with a clearance, or “stand-off,” of 12 
in, in air. The hole formed by the con- 
ventional jet charge (lower target) is 
plugged by the slug made up of the 
“waste” from the liner. The new 
charge, however, makes a carrot-free 
perforation in the steel blocks (upper 
target). 

The hole-making ability of the Super 
Dyna-Jet compares favorably with that 
of Jet Research’s present Dyna-Jet and 
results in less burr as well as no carrot. 
Fig. 2 shows typical surface tests of 
the two charges fired into targets of 
16 lb-per-gal neat cement with | per- 


cent bentonite, faced with sections of 
5%-in. N-80, 17-lb-per-ft casing and 
aged 16 days. In this illustration, tar- 
get No. 1 was shot with a conven- 
tional charge and resulted in a penetra- 
tion of approximately 104 in. In tar- 
get No. 2, the Super Dyna-Jet per- 
forated to a depth of slightly more than 
12 in. These shots were made with 
charges mounted in a standard 4-in. jet 
perforating gun. 

Perforation made with the Super 
Dyna-Jet results in only a small burr. 
Average burr height in a series of tests 
was 0.041 in., much less than from 
typical charges now in use. 

The new charge has the same exter- 
nal physical dimensions as the Dyna- 
Jet charge and will require no change 
in loading technique or loading tools, 
and the same alignment parts are used 
as before. This charge has been de- 
signed basically for 4-in. carriers, but 
is adaptable to the 356-in. and 5-in. 
carriers as well. Only parts necessary 
to adapt the charge to these two car- 
riers are different length alignment 
sleeves to compensate for the differ- 
ence in stand-off in the various carriers 
and a larger ID alignment washer to 
accommodate the larger OD sleeve 
used in 5-in. carriers. Standard seals 
and screw port plugs are used with the 
charge. 

Jet Research Center, Inc. functions 
as a service organization to all licensed 
jet perforating service companies to 
whom the new Super Dyna-Jet will be 
available. x*** 
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FIG. 2. Targets of 16 lb-per-gal neat cement 
with | percent bentonite aged 16 days end 
faced with 5!/2-in. N-80 casing section show 
relative penetration depths of conventional jet 
charge (1) and Super Dyna-Jet charge (2). 
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~ “. . . Normal drilling operations call for a 
G, SICR low-friction, antigalling compound. It should 


be put liberally on the threads and shoulders 


of the pins and boxes and spread with a brush 
PCF Don't rely on the pin to spread the dope into 


the box during make-up. Good use of thread 


e ded lubricant is especially important on new joints.” 
kight .....+ Oil and Gas Journal, October 8, 1956 


WECO Tool Joint Compounds meet every 
requirement for efficient drill string thread 
lubrication. WECO Compounds always stay 
soft in the can regardless of weather extremes 
and never require thinning. They will not 
squeeze out under high well temperatures 


or torque pressures. 


WECO No-Gall Tool Joint Compound con- 
tains more than 50% Pure Metallic Zinc 
dispersed in a neutral oil with a tacky 


additive. 


WECO Lo-Tork Tool Joint Compound is a 
50% Metallic Lead base compound with the 
finely screened lead suspended in a neutral 


oil with a tacky additive. 


Your Supply Store always maintains com- 
plete stocks of WECO Compounds .. . Order 


the compound you need today. 


WELL EQUIPMENT MFG. CORP. 


HOUSTON, TEXAS 





Division of CHIKSAN COMPANY a subsidiary 
FOOD MACHINERY AND CHEMICAL CORPORATION 


® 
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PARKERSBURG DAU 


WELSORBERS AND WELDRIERS 















Put Your Problem 
to Parkersburg’s 
Engineering Know- 
How to show you 
where to locate a 
DAU* Welsorber or 
Weldrier and give 
you an accurate 
picture of distillate 
recovery possibilities. 


%* Dynamic Adsorption Units, a 
Parkersburg Original (Patented). 
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PARKERSBURG ORIGINATED AND STILL LEADS IN 
DEHYDRATION-HYDROCARBON RECOVERY UNITS 


Parkersburg originated unitized short cycle Dehydration-Hydrocarbon Adsorption 
Units in 1952. 


The only complete line of Dehydration-Hydrocarbon Adsorption Units. Dehydra- 
( tion capacities from 1 million to 100 million standard cubic feet per day. 
— Distillate recovery capacities from 7.5 Bbls /Day to 135 Bbls/Day stable stock 


e — tank oil. 


‘ Parkersburg units are ready to go on-stream when they are delivered to location. 


— 4, a , 
‘ “> No costly extra accessories are needed. No field insulation of towers is required. 
Parkersburg has trained technical personnel in all Production Equipment Division 
a . . . . 7 7 , . 
a Branch offices capable of installing and operating DAU Welsorbers and Weldriers. 
No factory “experts” have to be flown in to iron out experimental “bugs”. 
Le Parkersburg DAU Units have been proven by six years of rugged testing and 


field service. 


Parkersburg DAU Units are self-contained, with all necessary controls for com- 
; ‘\, pletely automatic, unattended operation anywhere, regardless of location. No 
external source of energy is required. No shutdowns due to electrical and other 


power failures. 


Factual Comparison 


of the Parkersburg DAU with similar equipment now on the market. 
Parkersburg Unit X Unit AX* 


How many short cycle dehydration—-hydrocarbon adsorption units are built and in operation’ 


How many years have these units been in operation in the field’ 


How many different models of units are advertised as being available’ 


ls power pump required for the operation of the unit? 


Is the unit complete with inlet separator as part of the ‘package’? 


Are any units operating on offshore platforms? 


Are any units operating in sub-zero climates? 





*Conventional Unit, converted to short cycle for experimentation 

**Experimental Unit You can put your problem to PARKERSBURG’S ENGINEERING 

KNOW-HOW . the same know-how that originated and still leads in 
dehydration-hydrocarbon recovery units. 


THE PARKERSBURG RIG 





PRODUCTION EQUIPMENT 


THE PETROLEUM ENGINEER, September, 1958 oe eS B-75 








B 74 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVI< 














if a 
GAS-LIQUID RATIO GRADIENT | 
e ~~ NET OPERATING PRESSURE | ; 
~ i 
< PRESSURE BULLO-VUP (Sip INCH CASING) 
5 a 
iv) | i | 
a j 
" 0 + —— —— - - ———— 
a 
/ 
. | f 
Zz | 
& | 
] 
7 
id 
/ 
§ 60 + + + y ve 
Ps 
< y 
: / 
Vv , 
4 
2 fo 
< * 
40) + + + A+ 
; f } 
| | 
z 
~ aa 
; 
% r 1 
20) nd a + + _ 4 
~ 
; 
+ ; 
7 ‘ 
a + 
<< | e 
2 o4 oe ose 
FRACTION ” ASES With OWFERENCES LESS THAN SCALE READING 


FIG. 5. Accuracy that may be expected from the use of least squares 
equations for gas and pressure (2-in. plunger). 


Short-Cut Design Calculations 
and Field Applications of... 


E CARD 
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FRACTION OF CASES WITH DIFFERENCES LESS THAN SCALE READING 


FIG. 6. Accuracy that may be expected from the use of the least 
squares equations (2'/2-in. plunger). 


The Plunger Lift Method 
of Oil Production 


Two types of wells illustrate nomograph use 


Carrol M. Beeson 


Petroleum Engineering Deprtment, 
The University of Southern California, 
los Angeles, California 


Donald G. Knox and 
John H. Stoddard 


The National Supply Company, 
Los Angeles, California 


THE NOMOGRAPH instructions given earlier have been 
applied to examples illustrating two different types of wells. 
For the first example well, the probable gas-liquid ratio re- 
quired at maximum production rate is considerably higher 
than the well’s formation gas-liquid ratio. For the second 
example well, it is considerably lower, so the situation is 
reversed. 
EXAMPLE WELLS 
The first example well is illustrated on the accompanying 


nomograph for the 2-in. plunger and the second is on the 
accompanying nomograph for the 24-in. plunger. 
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EXAMPLES DEMONSTRATE. 
USE OF NOMOGRAPHS 


PART 4 


Data 
Plunger Size, In. 2 2% 
Tubing Size, OD, In. 23% 2% 
Casing Size, OD, In. 5% 7 
Tubing Depth, D, Ft 6600 9200: 
min 
Anticipated Minimum Tubing Pressure, Pt, psi 60 100 
Productivity Index, J, (B/D)/psi 0.12 0.08 
Static Bottom Hole Pressure, Pws, psi 800 2100 
Gas-Liquid Ratio, G/L, CF/B 3035 6900 
Gas-Liquid Ratio Gradient,G/L CF/B 460 750 
D/1000 Ft/1000 
Solution By Nomograph 
Step I 
Pws, psi 800 2100 
min 
Pt (0.990) ( 1+0.027 D ), psi 70 — 
Tou 
min 
Pe (0.974) (140.027. D ), psi 122 
1000 
min 
Pws—Pt (0.990) (1+0.027 D ), psi 730 — 
1000 
min 
Pws—Pt (0.974) ( 140.027 D ), psi ; - 1978 
1000 
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D’S 
ORD... 


RECTOR TYPE “O”" FILL SHOE and COLLARS 
HELP SET CEMENTING RECORD IN 
WORLD’S DEEPEST WELL 


osee2 SAFELY! 









PHILLIPS PETROLEUM CoO. set two re- 
markable records with its world’s deepest well, 
the 1-EE University in Pecos County, Texas, 
recently when it ran 22,919 feet of casing, the 
longest string ever run, and cemented a column 
18,819 feet high in the hole, another record. And 
a Rector Type “OP” fill shoe with three Type “O” 
fill collars were used to help accomplish this 
amazing feat...safely...in a record overall 
time of 28 hours. 

Whether your well is the world’s deepest or a 
routine operation, the Rector Type “O” fill shoe 
is the safest you can use if there is any danger of 
sticking pipe. With the Rector Type “O” auto- 
matic fill shoe, you can stop running pipe and 
circulate the well as often and for as long as 
needed... and then resume running pipe with 
controlled orifice fill after circulating. Only 
Rector offers this exclusive safety feature. 







Specify Rector equipment in your next cementing program. See 
your favorite supply store —or ask a Rector man for details. 





WELL EQUIPMENT COMPANY &¢ 


1100 NORTH COMMERCE ST. FORT WORTH, TEXAS 
Houston Plant: 2215 Commerce St. 


EXPORT REPRESENTATIVES: Continental Supply Company e Mid-Continent Supply Company e Oil! Well Supply Company 
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Step Il 
Intercept 1, B/Cy 
Step III 
Intercept 2, B/D 
Step IV 
Maximum Production Rate, B/D 
Size Load at Maximum Production Rate, B/Cy 
Cycle Frequency, Cy/D 
Cycle Time, Min/Cy 
Required Gas-Liquid Ratio Gradient, 
Required Gas-Liquid Ratio, CF/B 
Required Daily Gas Volume, Mef/D 
Net Operating Pressure, psi 
Minimum Tubing Pressure, psi 
Maximum Casing Pressure, psi 
Step V-a 
Required Gas-Liquid Ratio Gradient, CF/B 
Ft/1000 
Formation Gas-Liquid Ratio Gradient, CF/B 
Ft/1000 
Difference Between Required and Formation 
Gas-Liquid Ratio Gradient, CF/B 
Ft/1000 
First Alternative 
Required Volume of outside gas to make up 
deficiency and attain Maximum Production 
Rate, Mef/D 
Second Alternative 
Size Load which can be produced on Formation 
Gas alone, B/Cy 
Production Rate at above Size Load, B/D 
Cycle Frequency, Cy/D 
Cycle Time, Min/Cy 
Net Operating Pressure, psi 
Minimum Tubing Pressure, psi 
Maximum Casing Pressure, psi 
Step V-b 
First Alternative 
Volume of excess gas to be removed, Mef/D 
Second Alternative 
1. Size Load at given value of Minimum Tubing 
Pressure and Formation Gas-Liquid Ratio 
Gradient, for locating Intersection of Op- 
erating Lines, B/Cy 
. Intercept 2-A, B/D 
. Production Rate, B/D 
Size Load at above Production Rate, B/Cy 
Cycle Frequency, Cy/D 
Cycle Time, Min/Cy 
Minimum Tubing Pressure, psi 
Net Operating Pressure, psi 
Maximum Casing Pressure, psi 


ACCURACY EXPECTED FROM RESULTS 

As stated earlier, the equations for gas and pressure were 
derived from correlations of field data by the method of 
least squares. This method yields expressions that represent 
actual field experience. Some of the data may have been 
submitted for plungers that were not being operated under 
conditions most suitable for the well. Nevertheless, the net 
operating pressure, gas-liquid ratio and pressure build up 
that were being used undoubtedly were the values required 
for the chosen set of operating conditions, 

In operating a plunger, it has always been possible to 
control the pressure in the casing and the volume of any out- 
side gas that was being circulated. Before the equations and 
nomographs were available, however, it was not easy to 
choose the operating conditions most suitable for a well. The 
above factors are interdependent with size load and mini- 
mum tubing pressure. Consequently, the values chosen for 
maximum casing pressure and gas-liquid ratio will influence 
size load and minimum tubing pressure. 

It follows, therefore, that the well data submitted for var- 
ious sets of operating conditions were suitable for deriving 
the equations relating these interdependent variables. The 
method of least squares permitted determination of these 
relations in terms of probable or average values, thus mini- 
mizing the effects of errors and other variations. In addi- 
tion, use of this method in deriving the relations had the 
usual advantage inherent in a method based on experience. 
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Another major advantage in such correlation equations is 
due to the opportunity of choosing safety factors that cor- 
respond to practically any degree of certainty desired in re- 
sults obtained through use of the equations. This is amplified 
by the discussion of accuracy in the following paragraphs: 

The accuracy to be expected from use of the equations for 
gas and pressure is illustrated by Fig. 5 and 6. In obtaining 
the curves for the figures, the data for a well was sub- 
stituted into the appropriate equation and a factor, such as 
net operating pressure, was calculated. This was subtracted 
from the actual reported data and the difference was ex- 
pressed as percent of the calculated value. These percentage 
differences were arranged in order of increasing magnitude. 
The values at various fractions of the total number of cases 
were then plotted and a smooth curve was drawn among the 
points. Any point on such a curve indicates that the frac- 
tion of cases directly below the point had percentage dif- 
ferences equal to or less than the value horizontally opposite 
the point. 

As an example of use of the curves, it may be noted in 
Fig. 5 that the actual net operating pressure for 0.5 of the 
cases fell within + 24 percent and for 0.9 of the cases 
within + 55 percent of the calculated values. These would 
be the variations which should include the actual net oper- 
ating pressure for one out of two new cases, and nine 
out of ten new cases, for which the appropriate equation is 
applied. For the 2'2-in. plunger, the corresponding values 
are +12 and + 47 percent. These conclusions stem from 
the fact that 0.5 and 0.9 of the cases studied fell within these 
variations and the same should hold for new cases. 

A percentage variation (or safety factor) which is allowed 
in predicting net operating pressure usually should lie some- 
where between the above pairs of values, depending on the 
degree of certainty desired. For practical purposes, the same 
variation may be allowed in predicting production rate. 

The last statement does not concern any inaccuracies in- 
volved in the productivity index equation. This relation with 
its advantages and disadvantages, has been the subject of 
many articles in the past and doubtless will be the subject of 
many more in the future. The equation has become an im- 
portant tool in predicting production rates, and its validity 
is beyond the scope of the present series of articles. 

As stated in the nomograph instructions given earlier, an 
average value for the productivity index should be used, if 
it is known to vary with production rate. Also it should be 
emphasized that unless both the static bottom hole pressure 
and the productivity index have been determined quite re- 
cently, one of these should be computed. For example, if the 
static pressure is the one more recently determined, it should 
be substituted into the productivity index equation, along 
with the production rate and the flowing bottom hole pres- 
sure which has been measured or calculated from the well’s 
operating conditions. This permits computation of the pro- 
ductivity index for use with the nomographs. 

The accuracy to be expected from use of the equations 
for gas-liquid ratio gradient may also be read from the 
curves of Fig. 5 and 6. For the 2-in. plunger, 0.5 and 0.9 of 
the cases were within + 30 and + 73 percent. For the 214- 
in. plunger, 0.5 and 0.9 of the cases were within 21 and 
+ 57 percent. 

A similar statistical analysis of accuracy can not be made 
for the maximum production rate equations. This is not, 
however, a serious disadvantage. These equations are used 
in the nomographs only for fixing an upper limit to the 
gross production rate expected from the free piston system. 
Furthermore, operating conditions may be set so that the 
maximum production rates given by the equations are ac- 
tually attained. 

TO BE CONTINUED 
Part 5, “Plunger Lift Applications,” which will conclude this 
series, will appear next month. 
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Great Lakes Petroleu 


i1inCOoORPOR A T€EOD 


Actual records show major companies 
have saved thousands of dollars per 
job with GLPS New Thru-Tubing Services 


$/ THRU-TUBING SERVICES 


PLUG BACK with the GLPS 
Thru-Tubing Casing Bridge Plug Service 
(Includes using the GLPS Dump Bailer) 


e All aluminum and completely drillable 


EXACT DEPTH CONTROL 


with the GLPS Thru-Tubing Radiation Log 
¢ Gamma Ray-Neutron 


e Collar Log on every job 


PERFORATE with the GLPS Re- 


trievable Swing Jet Carrier 
® No hazardous junk 


e Sec the effective shots 


Services 


Matin OFFICES AND PLAN] 
Robin Boulevard « P. O. Bax 
JA 6-1061 ° Houston, Tex 


BRANCH SERVICE CENTERS 
Oklahoma City . Hobbs ° Od 


Lafayett ° Beaumont 








at any depth 


The action illustration shows 
why jet Reed Y Bits are effective ly drilling 
on new formation at all times. 
Reed’s exclusive Flush-Flo ports provide 
up to 50% more return circulation area 
than competitive jet bits. Ask your 
Reed Representative about 


“Deeper-Faster-Cheaper Drilling” RRz 
with Reed Y Bits. 


REED ROLLER BIT COMPANY ©@ Houston 1, Texas 





then select... 





faster drilling 
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@ It’s only natural that the world’s 


You Can Relax 


finest unit was selected for the world's 


When Your Lease deepest sucker rod pumping job 


ls LUFKIN 
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aoe THE MIGHTY LUFKIN CB-912DA-168-32 
PUMPING SHELL OIL COMPANY'S STATE G.A. +5 IN 
THE CAUDILL FIELD NEAR LOVINGTON, NEW MEXICO 


PUMP SETTING 13,200 FEET! 








Pump Size — 1%” 

Tubing — 2%” and 2” 

Rods — 1”, %”, and %” 
Pumping Speed — 9 S. P. M. 
Stroke — 168” 

Production — 125 B. P. D. 


FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Branch Sales Houston e Natchez e Corpus Christi e Lafayette e Dallas e Kilgore e Odessa e Hobbs e Great Bend e Denver 
ad Soret Shreveport e Wichita Falls e Los Angeles e Bakersfield « Effingham ¢ Casper ® Oklahoma City e Sidney @ Midland 
Farmington e Seminole ¢ Tulsa ¢ New York e Pampa e Sterling © Maracaibo, Venezuela e Anaco, Venezuela 


Lutkin equipment in Canada is handled by 


THE LUFKIN MACHINE CO. LTD.. 9950 65th Avenue. Edmonton, Alberta, Canada , Regina, Saskatchewan, Canada 





Seeing is believing... 


Q-BROXIN 


controls flow properties 17 drilling mud 
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RESISTS ANHYDRITE OVERCOMES EFFECTS KEEPS MUD 
CONTAMINATION OF SALT WATER DEFLOCCULATED 


Q-BROXIN'S effectiveness in reducing AY i 

viscosity and gels in salt, gyp or fresh water & <=> 
mud is unique among mud thinners. This Pp Pe 
unique property has led to widespread use of EE HD 
Q-BROXIN for compounding aggregated ef — 
muds with a filtrate that inhibits the swelling aS 

of clays and shales. In these and other types Sey 
of mud Q-BROXIN has a surprising ca- AE 
pacity to reduce filtration. You can hold <—s 


down mud drilling costs when you specify 


Q-BROXIN — ard Baroid know-how. 


OANA) 


BAROID DIVISION « NATIONAL LEAD COMPANY 


MAIN OFFICE: FP. GO. BOX 1676, HOUSTON 1, TEXAS 


KEEPS MUD STABLE 
AT HIGH TEMPERATURE 
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Going in the hole is a !7!/2-in. bit, a four-blade 





TURBODRILL FINDS 


reamer and a 10!/4-in. OD, 80 stage turbodrill at 
@ gas storage well being drilled on the Herscher 


Dome by Moran Brothers’ Rig 14. 


Natural gas storage well project at Herscher, Illinois, 
provides ideal situation for optimum turbodrilling 
performance: Large diameter hole and hard formations 


A CONTRACT CALLING for drill- 
ing of several large diameter holes 
through several hard abrasive forma- 
tions in central Illinois has proved a 
successful development ground for the 
turbodrill. The wells are being used for 
injection of gas into the Herscher Dome 
where it is being stored for winter use 
in Chicago area markets. 

Drilling is in the hands of Moran 
Brothers, Inc., drilling contractors of 
Wichita Falls, Texas. Operator is the 
Natural Gas Storage Company of 
Illinois. 

Drilling engineers for Moran Broth- 
ers, Natural Gas Storage, and Dresser 
Industries, developers of the turbodrill 
in the U. S., have found the tool par- 
ticularly adaptable to these conditions, 
all found in the Herscher project: 


1. Hard, abrasive and broken for- 
mations 

2. Large diameter hole 

3. Shallow depth 


The shallow depth of the gas storage 
wells (1440 ft of turbodrilled section) 
has in the past proved difficult to drill 
because of the presence of the hard 
section, since it was impossible to 
apply sufficient weight on bit for rapid 
penetration. Large diameter of the hole 
was another factor. The wells required 
30 ft of 20-in. conductor pipe at the 
top of the hole, followed by a 750 ft 
string of 13%-in. casing cemented in 
1714-in. hole. Then a 12%-in. hole was 
drilled to approximately 1440 ft and 
cased with 9%-in. pipe. It was to this 
point the wells were turbodrilled. From 
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this point to total depth of approxi- 
mately 2550 ft and 8%-in. hole was 
drilled with jet bits and 7-in. casing 
run, 


Herscher Stratigraphy 

Approximately 1450 ft of clastic and 
carbonate sediments are being drilled 
in the Herscher gas storage field, lo- 
cated in Kankakee County. The forma- 
tions encountered are of Cambrian and 
Ordovician age and consist, primarily, 
of shales, sandstones, and dolomites. 

First 150 ft, more or less, consists of 
firm, calcareous, gray shales of the 
Maquoketa formation. Unconform- 
ably underlying the Maquoketa shales 
are approximately 385 ft of Galena- 
Platteville dolomites. This is entirely a 
carbonate sequence and is composed of 
dense to finely crystalline, relatively 
massive dolomites with a 50-ft lime- 
stone section encountered at a depth of 
approximately 400 ft. 

The St. Peter sandstone unconform- 
ably underlies the Galena-Patteville 
sequence and maintains a rather re- 
markably uniform thickness of 200 ft. 
The formation is encountered between 
525 and 550 ft in the subsurface. The 
upper 130 ft is essentially a fine to 
very fine grained sand that grades 
downward into well-sorted, medium- 
grained unconsolidated sandstone in 
the lower 70 ft. 

Unconformably underlying the St. 
Peter sandstone is the Prairie du Chien 
group, about 350 ft thick. In descend- 
ing order are the Shakopee, New Rich- 
mond, and Oneota formations. The 


Shakopee and New Richmond consist 
of 200 ft of thin-bedded sandstones, 
cherts, and compact dolomites. The 
Oneota is a coarsely crystalline, argil- 
laceous dolomite with frequent inter- 
bedded cherts and chert nodules, A 10- 
ft, fine to medium grained, calcareous 
cemented sandstone is encountered at 
the base of the Oneota and marks the 
contact between the Ordovician and 
Cambrian systems in the area. The well 
is used with 13% surface string above 
20 ft into the Shakopee. 

Underlying the Oneota sandstone 
are compact dolomites of the Trempea- 
leau formation. The sequence is ap- 
proximately 300 ft in thickness. The 
lower 200 ft consists of vugular and 
fractured dolomite that has been a 
particularly troublesome lost circula- 
tion zone. 

The Franconia formation conform- 
ably underlies the Trempealeau dolo- 
mites and consists of an upper 100 ft 
member of very five grained, dolomitic 
cemented, glauconitic sandstone. Wells 
are turbodrilled into the Franconia. 

Present gas storage reservoir is the 
Galesville sandstone, encountered at an 
average depth of 1750 ft and 340 ft be- 
low the top of the Franconia forma- 
tion. Wells are being bottomed in the 
Mt. Simon, newest gas reservoir now in 
early development. 


Drilling Program 

Turbodrills used by Moran are of 
the 10%-in. OD, 80 stage variety. This 
is the largest operational unit in the 
field. Bits were 1714-in. and 12%-in. 
hard formation three-cone bits — all 
“off-the-shelf” and with standard water 
courses. 

Standard practice on the Herscher 
project called for use of a four-blade 
stabilizer attached to lower bearing of 
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Toolpusher Dale Erwin on Rig 
14, discusses the operation with 
R. J. Moran, president of the 
Wichita Falls, Texas-based drilling 
company. Moran has two rigs in 
the area and has drilled about 25 
wells around Herscher. 

+-« 


es 


Spur of the Texas-lilincis pipeline leading into the compressor station of Natural Gas 
Storage Company of Illinois at Herscher, Illinois. Framed is Moran Brothers Drilling Company's 
Rig 14, currently engaged in drilling storage wells. Gas from the Texas-illinois system is repres- 
sured here prior to being pumped back into the ground for storage against use in peak seasons. 
Natural Gas Storage plans to store up to 90 billion cu ft of gas in the Galesville sand, and an 
undetermined amount in the Mt. Simon. 


GOOD DRILLING IN ILLINOIS 


the tool, just above the bit when drilling 
in 17%-in, hole. This stabilizer was 
omitted when drilling 12%-in. hole. 
Same size tool was used in both in- 
stances. Above the 30 ft-long turbodrill 
was a string (roller) reamer. Five 8-in. 
drill collars were run in the string 
above the reamer. Moran used 4'4-in. 
Grade D drill pipe, although use of 
5'%2-in. drill pipe was attempted. Since 
no change in penetration rate was ob- 
served when running the larger diam- 
eter string, the contractor reverted 
back to the original drill pipe. 

Water was used as drilling fluid for 
most of the turbodrilled section. With 
conventionally-mudded section, weight 
was held below 11.3 Ib per gal. The 
drilling fluid was pumped downhole at 
the rate of 800 gal per min about 1200 
psi using a 275 input hp mud pump 
with 12-in. stroke and 5-in. liners, and 
a 600 input hp pump 16-in. stroke and 
7%-in, liners. Weight on bit was ap- 
proximately 30,000 Ib. At one point 
the tool successfully circulated a sizable 
amount of lost circulation material (a 
leather floc) in the fluid. 


Turbodrilling Record Improves 

First turbodrilled well in the 
Herscher project was the Karcher M-3 
which required 94% days to reach a 
casing point of 1432 ft. A total of 84 
drilling hours were required, although 
some time was lost in repairing the rig 
and in a lost circulation zone at 600-ft, 
which required a rotary bit run. 

Each succeeding well was completed 
in less time. The sixth turbodrilled well, 
the Bartlett M-1 was drilled in 3% days 
with a total of only 35 rotating hours. 

The Karcher M-3 used 19 bits to 
total depth. This included six 1714-in. 
and seven 12'%4-in. bits. On successive 
holes from 12 to 14 bits were used. This 


figure includes 8%-in. jet bits used be- 
low the 12% -in. hole. 

Worn bits are usually evidenced by a 
noticeable drop in penetration rate. 
When the drill string is rotated from the 
bottom of the hole by the turbine an 
increase in rotary speed may mean a 
dull bit. Recurrent stalling of the tur- 
bine is also an indication of a dull bit. 

Life of the tool itself is quite good 
and, for the most part, wear is confined 
to thrust bearings. 

It is estimated that the turbine blad- 
ing has a life of somewhere between 
1000 and 3000 hours, depending on op- 
erating conditions. Flow velocities 
through the turbine blading are on the 
order of 20 to 40 ft per sec, when drill- 
ing fluid sand content is held below 3 
or 4 percent, erosion is not a problem. 
Loads on the radial bearings are rela- 
tively small and have lives numbering 
in hundreds of hours. The thrust bear- 
ing carries the highest operating loads 
of any element in the tool and have a 
life of from 100 to 200 hours. A single 
thrust bearing set was used to drill 
three of the Herscher wells. Standard 
maintenance procedure calls for meas- 
urement of turbodrill thrust bearing 
clearance each time the tool is out of 
the hole. 

Hole deviation in the 17% and 12%- 
in. hole are held within % deg or less 
from vertical. Below the turbodrilled 
section, the 8%-in. hole deviates 1% 
to 3 deg from vertical. 

Natural Gas Storage Company, 
which has drilled some 20 gas storage 
wells, five water injection wells and 
several observation wells on the Her- 
scher Dome, claim that drilling time 
has been cut from 27 days to 10 days. 

Moran Brothers is running the tur- 
bodrill on a lease-rental basis from 
the manufacturer. xk 
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- 5-8" 0.0. DRILL COLLARS 


STRING REAMER 
(ROLLER REAMER) 


TURBODRILL 
1044" 0.0. 80 STAGE 


STABILIZER ATTACHED 
TO LOWER BEARING OF 
TURBODRILL (4 BLADE) 








179" HARDROCK, THREE 
CONE BIT 











Drilistem in the turbodrilled section of 
Moran drilled wells at Herscher. Drill pipe 
is 4'/2-in. grade D. 








Russian engineers help 


Reds Fill 
Oil ‘Lamps of China’ 


Communist Chinese claim oil self-sufficiency near; 
Soviet designed oilfield equipment now in production 


COMMUNIST CHINA is making 
good progress toward self-sufficiency in 
oil tools and equipment, according to a 
touring delegation of Russian petro- 
leum experts, 

The Soviet group, which spent con- 
siderable time in Kansu Province’s 
booming Yumen field, said that the 
Chinese have already mastered some 
advanced Russian exploration, drilling 
and production techniques. Northwest 
of Yumen, in Sinkiang Province, the 
Russian method of moving fully-as- 
sembled derricks to new drilling sites 
with teams of tractors is being in- 
troduced. 

In Shanghai the Russians saw fac- 
tories fitted out with Soviet machinery 
manufacturing “bits of the latest de- 
sign, spare parts for turbodrills and 
other oil equipment.” Use of Sovier 
style turbodrilling “is being mastered 
slowly but surely,” the Russians report. 

Average drilling speed in northwest- 
ern China’s oil fields is said to have 
almost doubled with the acquisition of 
more-powerful “five-diesel” rigs. 

“Waterflooding and hydraulic frac- 
turing are being employed advantage- 
ously. During the past two years, 82 
percent of the 245 hydraulic fractur- 
ing jobs were successful, providing an 
additional 555,000 bbl of oil.” 

Wells in the Yumen field, which was 
discovered in 1936, are now being com- 
pleted at depths down to 9840 ft. Cas- 
ing program usually provides for a 
|2-in. surface string to a maximum of 
980 ft and a 6-in. producing string. 

Yumen drillers, being comparatively 
inexperienced, have more than their 
share of troubles, the Russians indi- 
cated. Main difficulties are crooked 
holes, “abandonment of cutters at the 
bottom of the hole,” and “scouring of 
threaded joints on the drill pipe.” 

Chinese crews are still quite slow in 
raising and lowering their drilling 
tools, the Soviet delegation observed. 
The Russians conducted demonstra- 
tions at one Yumen well to show how 
the best Soviet crews have organized 


Adapted from Neftyanik, No. 2, 1958. 
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lifting and lowering operations. 

While praising China’s overall oil 
industry development under the Com- 
munist regime, the Soviet report made 
no claims of spectacular discoveries or 
production gains in 1957. Russian en- 
thusiasm for Chinese oil prospects has 
been more restrained since the Peking 
government lowered its 1957 produc- 
tion goal in mid-year from 15,090,000 
bbl to 11,250,000 bbl. 

The latter total, if achieved last year, 
would have represented a 29 percent 
gain over the 8,812,500 bbl produced 


in 1956, Output in previous years, ac- 
cording to official figures, was 7,470,- 
000 bbl in 1955, 5,917,500 bbl in 1954, 
4,665,000 in 1953, 3,270,000 in 1952 
and 913,500 in 1949, the first year of 
the Communist reign. 

Prospects for further substantial 
gains in Chinese oil production 
brightened recently following new dis- 
coveries in the Szechuan Basin in 
south-central China. The new find is 
over 1000 miles from the nation’s larg- 
est oil producing region in the Dzung- 
arian Basin of northwest China. * * 


Russian drilling “expert” at the brake of a Chinese rig in the Yumen oil field is 
demonstrating fast methods of tripping to slower Chinese drilling counterparts. 
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... BECAUSE they 
do the job well 


Tory re Mela Mt diel eli Cial-to ME Sie lalelelae lS 
Larkin Centralizers take 45% less 
permanent set than maximum 
300% more initial centering force 
than minimum required 

Tory -te Mela Mille Ml el -lalelaulelile-) 

Larkin Centralizers provide convenience of 
Tirviclichilel Meet Mel MET ielailite| 

maximum centering force and minimum 
permanent set. There's a size and 

range for every condition 

Specify Larkin Centralizers . 


through your supply store 


ARE DESIGNED AND 
PROOF-TESTED TO EXCEED 
ANY KNOWN STANDARD 
FOR CENTRALIZER 
PERFORMANCE 





LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 
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Remedial Treatment of 
Water Injection Wells 


Donald E. Menzie 


Although there are several methods of improving 
injectivity, field tests of wells using surface 
acting agents point to new heights of effectiveness 


Associate Professor of Petroleum Engineering, 
The University of Oklahoma, Norman, Oklahoma 


SEVERAL PROCEDURES may be 
used to increase injectivity of water 
into a formation. The basic question is, 
“What can be done to a water injection 
well so that it will take more water?” 
This problem deals with two types 

of wells. First, the gradually plugged 
well, which must not be confused with 
the gradual decrease in injection rates 
commonly occurring as a water-flood 
project progresses, and secondly, the 
water injection well which lacks a high 
enough permeability to allow adequate 
injection rates by use of reasonable in- 
jection pressures. Before looking at 
these conditions, first let us look at the 
following general methods of improv- 
ing injectivity in water injection wells. 
The following methods have been pro- 
posed :* 

Shooting with nitroglycerine. 

Underreaming. 

Acidizing. 

Fracturing. 

Reduction of residual oil satura- 

tion in a limited area around the 

well bore by injection of a vola- 

tile solvent with subsequent 

vaporization. 

Heating the injection water. 

In situ combustion. 


Reduction of clay swelling by 
coating with an agent. 


Surface active agents which may 
increase injectivity due to re- 
duced residual oil saturations, 
reduced interfacial tension, or 
perhaps due to changes in wet- 
ting of the solids. 


The first six of the above have been 
used by some operators, and these 
methods are discussed in the literature. 
No. 7, in situ combustion, has been 
proposed, since it removes almost all 
fluids present in the formation. No. 
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8 and 9 are similar, since the agent 
used in No. 8 is a surfactant. No. 9 is 
of principal interest. 


Gradual Plugging of the 
Sand Face 

Gradual plugging of the sand face 
may be masked by changes in reservoir 
conditions, Swelling of clay minerals 
when contacted by injected water may 


GRADUAL SAND FACE PLUGGING 


INJECTION WATER 





SURFACE 











SAND FACE 
PLUGGED WITH 
SEDIMENTS, 
PRECIPITATES 
OR BACTERIA 





a3 


OlL ZONE | y, \ 


OlL ZONE 











TYPICAL WATER INJECTION WELL 
FIG. |. Gradual sand face plugging, a: 


shown in this water injection well may be 
caused by swelling of clay minerals, or a de- 
position of insoluble salts, sediments, pre- 
cipitates or bacteria. In the majority of cases, 
this plugging is removed by backflowing — 
but there are other methods that should be 
considered. 


cause plugging in the formation. Also, 
as a water flood approaches the fill-up 
period, the water injection rates tend to 
decrease. This is due to the increasing 
length of the water zone and the neces- 
sity of increasing injection pressures to 
maintain a constant injection rate. 

Only the sand-face plugging of 
the type involving a rapid decrease in 
the rate of injection and an indication 
of abnormal behavior of the water-in- 
jection well is dealt with here. 


Backflowing 

The accepted method of dealing with 
a sand-face plug is backflowing the in- 
put well. This consists of closing the 
water supply line and permitting the 
pressure in the reservoir to force water 
back into the well bore. The backflow 
period usually varies from a few hours 
to a one-day period. The backflow re- 
moves the insoluble salts that mechanic- 
ally block the sand face. The beneficial 
effects of each backflow are usually 
excellent at first, but effectiveness de- 
creases as the flood progresses. 


Flushing 

If backflowing is not satisfactory, 
then a macaroni string of tubing may 
be run inside the casing of the input 
well. The sand face is flushed with a 
water spray, and the mechanically 
blocked sand face is cleaned. 

For an example, “It may be interest- 
ing to note that at times the rate of in- 
jection had dropped to what we be- 
lieved to be alarming proportions 
within a given amount of time. . .”® 

Sodium hypochlorite was flushed 
through the water system and into the 
sand. All wells were backflowed until 
all injected fluid had been removed. 
This backflow period varied from three 
to eight hours. Various repeated treat- 
ments and backflowing resulted in a 20 
percent increase in injection rates. 

Backflowing of water-injection wells 
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these four design features are why 


the Corvco Model B Stabilizer 


is fast becoming the most popular 
stabilizer in the world! 
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WE INVITE 


cardwell 


cardwell 


steps out 
into oil field 
supply and service! 


To augment its expanding and 
modern line of equipment, Cardwell 
now offers a COMPLETE field mechanical 
service and a NEW service — 
Oil Field Supplies. 


Full stock of “name brand” lines — 
maintained at 8 strategic oil field 
locations — will be available to meet 
every immediate need of every 
operator or contractor in: 
DRILLING e PRODUCTION 
SERVICING and WORKOVER SUPPLIES 


\f 


YOUR INSPECTION OF OUR FACILITIES 


now offers: 


© Complete ranges in Drilling, 
Servicing, and Workover 


equipment 


@ Fast, efficient Parts, Supply and 


Mechanical 


@ Complete “ 


in Oil Field 


@ Full on-the-spot selection in 
Tubular Goods 


Throughout the world — 


Wherever oil is found — 
You'll find a Cardwell man close by! 


LOOK FOR THE SIGN YOU CAN COUNT ON! 


SL MANUFACTURING COMPANY 


Box 2001, Wichita, Kansas * 


FOR FURTHER INFORMATION ON 


B-90 


Cable: ALLSTEEL + Phone: AMherst 7-3311 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


Service in the field 
name brand” lines 


Supplies 


Cardweil's new Supply, Parts and 


Service Store 
at Farmington, N. M. 


STORES IN: 


% Corpus Christi, Texas 

% Houston, Texas 

x Odessa, Texas 

% Oklahoma City, Oklahoma 

%& Mt. Vernon, Illinois 

% Farmington, New Mexico 

% Wichita, Kansas (Main Office and Piant) — 
Parts and Service 


%* Great Bend, Kansas — 
Parts and Factory Service 


AND IN CANADA: 


%* Edmonton, Alberta 
% Weyburn, Saskatchewan 
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NEW DESIGN 





Boasting over 100 horsepower for 
every foot of beam this new Penrod 
rig is a new concept in barge design. 
Gone are the frills and showboat 
accommodations. This new barge will 
drill to 20,000 feet and packs the 
equipment to do it in just 30 feet of 
width and 186 feet of length. Draw- 
ing only six feet under way she will 
go up to most locations without 
dredging or widening. 


Let Brewster quote you on a draw- 
works designed to your special drill- 
ing requirements. 


Turn the page to see the other power features of Rig 42 


BREWSTER 





pee liek eRe 





QUARTERS 


MUD STORAGE 


PiPe 
CATWALK 


PiPe 


GEN 


worksnor 


Starting top side Rig 42 has a Brewster N-12 Reserve Pow ered 
Drawworks. Two “Cat” Turbo charged D-397’s furnish the 
power. A unique offset compound on the N-12 places the 
engines opposite each other. This shortens the overall draw- 
works and compound length to just 18’ 6”. 

Capable of 20,000 foot drilling the Brewster N-12 has eight 
forward and two reverse speeds. Four speeds are available at 
the rotary table. A field proved design, the N-12 turned in a 
First Hole record of 11,200 feet in eleven days’ time including 
spudding in and crooked hole trouble. , ? 


r ~ 





was designed by Brewster 
to fit Rig 42’s new concept in barge design. Developing over 
1200 horsepower the Turbo charged “Cats” are linked to the 
drawworks by a minimum of compound and chain, requiring 
only 10°8” in depth behind the drawworks. Note how aux- 
iliaries such as the air compressor and oil pumps have been 
placed to use a minimum of space yet they are completely 


accessible. 


the hull wastes no space yet allows 
plenty of work room. Each pump is powered by two Turbo 
Charged D-397 “Cats”. The full mud system can be seen in 
the foreground. Dry mud storage is provided in after section 


ot first deck. 


and 8SX swivel 
handle the drilling string 
The Rotary Table is a Brews 
ter 27%”. This “Matched 
Equipment” for the Reserve 
Powered Brewster N-12 gives 
Rig 42 a balanced team to 


speed drilling. 


THE BREWSTER COMPANY, INC. 
Shreveport, Louisiana 

SUPPLY HOUSES 

Howard Supply Company ¢ Apex Equipment Company ¢ Bovaird 
Supply Company ¢ Industrial Supply Company ¢ Murray Brooks, 
Inc. ¢ United Supply and Manufacturing Company ¢ Export Sales 
The Brewster Company ¢ (HOMCO) Houston Oil Field Material 
Company, New York, N. Y., Houston, Texas; Mexico City, D. F. 
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TRI-DIA = TRUCO diamond tits ty DaS 


Plan your D&S 
Diamond Bit Program - 


Tri-Dia jet bits should be designed 
to fit specific conditions to give effi- 


cient peak performance on your job, 


LET US DESIGN YOUR D&S 
BITS TO FIT... (1) Volume 
circulated, (2) type mud, and 


(3) formations. 


or 
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Check these Features: 


Eliminates sticking hazard 


from mud wall cake. 


Permits washing out large 
pieces of junk iron, minimizing 
that hazard. 


Y sek 
, pty ue iv 
Setting new standards@ THE ot eeerena jet bits are your 
1: i Se 
Readily washes out cavings answer to faster drilling f@fgesweest. Each bit is custom designed 


to bottom. s 
- to give you maximum pefiétration rates through all formations 


Eliminates swabbing, hy- Jet action keeps the bit free of cuttings. Exclusive triangular 


draulic action when making shape allows largest junk iron, etc., to wash out easily. Write or 


trips. : , 
* call today, one of our sales engineers will be happy to recommend 


Designed for safety. the right bit for your well. 


TRUCO DIAMOND BITS 


e . 
‘Pniting Ca Td 
6210 NORTH CENTRAL EXPRESSWAY | DALLAS, TEXAS 


OFFICES IN ALL PRINCIPAL OIL AREAS 
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that were plugged has been performed 
on many occasions. The beneficial ef- 
fect of each backflow was excellent at 
first, but effectiveness decreased as the 
cumulative water injected increased. 
Comparing two operations in the 
same area (Kansas), one operator, 
(A), used selective shooting with 5% - 
in. shells; the other, (B), used 3'%-in. 
shells. One, (A) used fuel oil (3 bbl per 
ft of pay) in the injection wells prior to 
introducing water; the other, (B) did 
not. (A) added a surfactant (20 ppm) 
and chlorine to the water; (B) did not. 


Peak Injection Rates 


A B 
22 bbl/day/acre 18 bbl/day/acre 
Low Injection Rates 
16 bbI/day/acre 7 bbl/day/acre 


The above procedures used by op- 
erator (A) improved by three times the 
injection rates of water into the reser- 
voir by comparison with wells in the 
same field which were not treated as 
listed above. 

Acid 

Acid is injected in an attempt to dis- 
solve the block or to dissolve part of 
the reservoir. This treatment is often 
effective and increases the permeability 
to water. Any of the previous methods 
mentioned can be combined with bail- 
ing and swabbing of the well to cause 
water or acid to flow back and forth 
through the plugged region. 
Fracturing 

Fracturing has been proposed as a 
method of breaking through a region 
around the well bore which has been 
mechanically plugged. Fracturing has 
been proposed and used successfully in 
water floods, but many producers are 
not disposed to chance the risk of pro- 
ducing a channel or crack which could 
by-pass the oil zone to the producing 
well. 

Some workers* have studied the ef- 
fect horizontal fractures may have on 
the water well injectivity and the effect 
fractures may have on sweep efficiency. 
All fractures were assumed circular. 
For 600-ft well spacing, fractures 30 
ft in radius at the input well appear to 
increase the water input appreciably 
with only a 1 percent decrease in sweep 
efficiency. 

Fluid-loss additives and perforation 
sealers used during fracturing are re- 
cent developments. These increase frac- 
turing efficiency, but there is some 
doubt as to the control of the fractures. 

Several detergents have been pro- 
posed as additives to the fracturing 
fluids, in an effort to increase the effici- 
ency of the treatment. 

Additives 

A variety of additives can be used 
today to aid in obtaining a better frac- 
turing job. For example .. . especially 


B-94 


FIG. 2. Typical water injection set-up. In background is salt water tank, next the treating 
tank. Tank in foreground is surge tank. Engine in foreground drives pump to injection well, 
idling when water exceeds predetermined pressure. 


in cases where pipe is set through the 
sand and perforated, one aid is mud 
cleanout agent. This is being used to 
help clear the perforations of cement 
and also clean up mud, water, and for- 
eign materials...from drilling the 
well.” The mud cleanout agent is a 
combination of acid, surfactant, non- 
emulsifying agent, and corrosion in- 
hibitor. It is theorized that the acid 
cleans the perforations and shrinks the 
clays; the water is removed by the sur- 
factant. 


Nitroglycerine 

A new approach* for wells which 
have been fractured and still need 
treatment involves shooting with nitro- 
glycerine. An explosion is detonated 
after the fracturing treatment, with the 
hope that horizontal and vertical frac- 
tures will result. Liquid nitroglycerine 
with a safe detonation point is placed 
in the well bore and the voids created 
by the fracturing treatment. When the 
bore hole and the fracture have been 
filled, the explosive is detonated and 
newly-formed fractures and crevices 
extend in all directions. 

With this as a general coverage of 
remedial treatment, let’s look at the 
specific field of surface active agents 
which have been used in field tests in 
water injection wells in an attempt to 
increase injectivity. 


Surface Active Agents 

Some field tests with detergents as 
water-flood additives have been con- 
ducted primarily to increase oil recov- 
ery. Increases in water injection rates 
have been suggested as a method of in- 


creasing ultimate oil production, es- 
pecially if the increase in water rate 
is into the less permeable zones of the 
producing formation. 

A field test with a detergent was 
conducted by the Bureau of Mines.° In 
it, water-input well characteristics were 
tested before, during, and after deter- 
gent injection. These tests® were injec- 
tivity-index and pressure-decline tests. 
The pressure-decline test is a proposed 
method of evaluating the “skin factor” 
or the permeability of the zone imme- 
diately around the well bore to that of 
the formation as a whole. This test may 
be used to indicate the change in 
permeability around the well bore of a 
water-injection well after such remedial 
work as formation fracturing or de- 
tergent injection. 

Two methods were used to inject the 
detergent into the well: 

1. Slug treatment — several gallons 
within a few minutes, 
Continuous treatment—low con- 
centration over a period of 
weeks. 

results showed: 

well with both types of treatment 

— little effect. 

well with slug treatment — effec- 

tive permeability increased from 

2.1 to 2.9 md. 
Results of the pressure-decline test on 
all 9 wells treated with detergent gave 
5 wells with increased effective perm- 
eability and 4 wells with decreased ef- 
fective permeability. The injectivity 
index tests showed 3 wells increased, 3 
wells decreased, and 1 remained con- 
stant. 

There was a suggestion in the results 
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Which Unibolt stem seat has been in 
corrosive gas-distillate service for 8 years? 


UNIBOLT Christmas tree fittings — tees, crosses, positive 
chokes, adjustable wing valves—trimmed in exclusive 
UNIBOLT “SA” Stainless, or made entirely of this special 
analysis alloy, are winning the fight against corrosive 
fluids and gases. 

Production containing either hydrogen sulphide or 
carbon dioxide, or both, usually attacks and quickly destroys 
carbon steel and some alloy steel parts. 

A standard UNIBOLT Adjustable Wing Valve, installed 
on a corrosive well in the Katy Field (Texas Gulf Coast) 
required replacement of the carbon steel seat in only 45 


days. A UNIBOLT “SA” Stainless Valve installed at that 
time has shown no corrosion damage in eight years. As 
the above photograph reveals, the 8-year-old stem seat 
(right) still shows no sign of corrosion, for all practical 
purposes is as good as the new stem seat (left). 

Got any corrosive wells? A UNIBOLT representative 
will gladly give you full particulars and case histories on 
“SA” (Special Analysis) Stainless. 


THORNHILL ABS CRAVER CO. 


P. O. BOX 1184 HOUTTON, TEXAS 


UNIBOLT ‘‘SA’’ STAINLESS 


Adjustable Wing Valves Crosses Couplings 


— 1 ) 
Cig 
a) ts 


Positive Chokes 


¢ 


Flow Manifolds Tees 





4 . UNDAMENTALS 


OF ROTARY 


8 a sisi 


From among the more than 


18,500 current users have 


come comments like these: 


“In the interest of training our 
younger engineers in the techniques 
of oil well drilling, we were very 
favorably impressed with your 
handbook.” Drilling Superinten- 
dent, New Iberia, La. 


“I recently read ‘Fundamentals of 
Rotary Drilling’ which was given to 
me as a personal gift. The handbook 
is certainly to your credit, for it is 
one of the best presentations to the 
over-all problems in drilling.” 
Driller, Bartlesville, Okla. 


“We have recently received a copy 
of your reprinted ‘Fundamentals of 
Rotary Drilling.’ This appears to 
be a very handy reference and we 
should like to know whether further 
copies may be obtained for our field 
and office group.” General Man- 
ager, San Fernando, Trinidad, 
B.W.1. 
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Mud Programs and Mud Control 
Weight on Bit and Rotary Speed 
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A Subscriber already ? All offers to new subscribers are available to 


“old friends"’, 
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You are invited to extend your present subscription as offered here. 
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Maintenance Foreman of large 
gas processing plant 


W-K-M’s new QC f  non-lubricated BALL VALVE 


This new product of For 342 years, users tested this new valve in the hardest services 


W-K-M’s Cutitrue Ene: ° that could be found. 


has been service-proved Now, W-K-M offers it to you as a service-proved new product, a 
new product with no bugs, a typical example of W-K-M’s leadership in 
with these ladings. design, production and service. 


This valve will deliver promised performance, you can specify it 
Acetate Crude ammonia liquor _— Aviation with complete confidence in its efficiency, economy, ease of operation 
fuel and Stoddard solvent Propane and maintenance. 
Toluol § Methylethylketone (MEK) — Alkaline You should know more about it. 
Slurry «+ Jet engine fuel (test cells) 
Naphtha and coal tar solvents Paint 
cleaner and thinner Liquid soaps, DDT and 


Write for Catalog 1000 for complete information. 


AVAILABLE in carbon steel (ASA 150 Ib., 300 Ib.), and semi- 
chlordane Vinyl chloride Butadiene steel (200 Ib. WOG, 400 Ib. WOG); sizes range from '%2” 
liquid Copper ammonium acetate through 6”. Also ASA 600 Ib., sizes 42, %4 and 1”. 


Carbon bisulphide Cleaning naphtha 
Lime and soda ash slurry Riboflavin 
media Gasoline (tank truck) Helium WKM Snares oF r OCf wwoustries 
gas + Coke oven by-product gas = Gasoline mast Gute. sebamnens. Went 

; j 


(tank car) . Chlorinated solvents. 





TABLE ib. Water Injection Well Treatments. 


gent Carrier fluid Agent — 
Volume, gal Carrier fluid Volume, bbl Concentration, % 
50 Fresh water 9 15 
50 Fresh water 18 
28 Fresh water 28 3 
Raw & SW flush 0 100 
Raw & SW flush 0 100 
Raw & SW flush 0 100 
Raw & SW flush 0 100 
FW & SW flush 20 6 
FW & SW flush 40 
50 Fresh water 20 - 
28 Raw 0 100 


—(Condition of well———— 
Before After 
New for H,O 30 bbl 
30 bbl/day 132 bbl/day 
Original pres aft 2 weeks 
600-800 psi 100 psi aft 5 min 
1600 psi 750 psi 
975-500 psi 
1800-1400 psi 
1300 psi 
6 bbl/min @ 1400 
Murky water 
Gravity feed 


Comments 
Cable tool, 2 yr old 
Cable tool, 2 yr old 
Cable tool, new well 
Rotary, new well 
Rotary, new well 
—_ Rotary, new well 
50 psiaft1 min Rotary, new well 
Vacuum _ 

Max. pump capacity 
Water supply weil 
Rotary, FW mud 


DIAN e woe So" 


Clear water 
1/3 more water 


TABLE ia. Water Injection Well Treatments. 
Field State 
Nowata Oklahoma 
Nowata Oklahoma 
Nowata Oklahoma 
Mt. Vernon Oklahoma 
Mt. Vernon Oklahoma 
Mt. Vernon Oklahoma 
Mt. Vernon Oklahoma 
Kansas 
Kansas 
Kansas 
Texas 


of this field test that the use of a de- 
tergent in a water-injection well would = 
be more effective in the relatively im- No. 
permeable sand. It was proposed that 
zones of low permeability previously 
not being flooded were penetrated by 
the detergent flood water. 
Another surfactant has been pro- 
posed'® for use with hard waters. Hard- 
water scales deposited on the equip- 
ment have been a recognized problem 
spot for years. Scale preventive com- 
pounds are good for carbonates and 
sulfates of calcium, magnesium, and 


Perforating data 
open hole 

open hole 
1167-1190 ft 
approx. 4500 ft 
approx. 4500 ft 
approx. 4500 ft 
approx. 4500 ft 
2071-2088 ft 

45 ft open hole 





Formation 
Bartlesville 
Bartlesville 
Bartlesville 
Red Fork Sand 
Red Fork Sand 
Red Fork Sand 
Red Fork Sand 
Topeka 
Bartlesville 
Bartlesville 
Strawn 


Cowley Co. 
Cowley Co. 


Archer Co. open hole 


strontium, but are not effective for 
barium scale. 

Certain strains of bacteria such as 
“sulfate reducers” increase corrosion 
and decrease water-injection rates. 
Soluble iron reacts with hydrogen sul- 
fide from the bacteria thus forming in- 
soluble iron sulfide. This may cause 
decreased injection rates or plugging. 

A relatively new water-soluble sur- 
factant'? is now available for remedial 
work in low injection-rate water wells. 
This surface active agent used in 10 to 
50 ppm concentrations will reduce in- 
terfacial tension between brine and oil 
to % its original value. Precipitates or 


suspended matter in the water are 
filmed quickly, and growth of the par- 
ticles is retarded. Some agents include 
bactericides to be used against 
organisms. 

Any surface active agent may be in- 
troduced into the suction side of the 
injection pump of a water-disposal sys- 
tem or into the water-flood injection 
system. 

Tables 1, 2 and 3 are summaries of 
some field tests of the use of various 
surface active agents in water injec- 
tion and disposal wells. No commercial 
names are attached to the products, 
since in some cases the tests are of an 





Type well 
disposal 
disposal 
input 
input 
input 
disposal 
input 
input 
input 
input 
input 
input 
input 
input 
input 


>Uamwro- 5 


oon 


ont ted md ms oes om 
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TABLE 2. Water Injection Well Treatments. 





experimental nature and the sales prod- 
ucts are not yet sufficiently developed 
to be marketed. 

Table 1 shows the results of 11 field 
tests of an oil-soluble, water-dispersible 
surface active agent. All 11 tests ex- 
cept No. 10 are on water-injection wells 
for waterflooding. No. 10 is a water- 
supply well in which the water from 
the well was not satisfactory for in- 
jection. 

The surfactant used in all the tests of 
Table 1 is classed as a mud cleanout 
event and water-block removal agent. 
The agent was used in all tests except 
the one case, in an effort to increase the 





After — 





Before 


Agent Rate, bbl/day 
3 pts/day 450 
2 qts/day 540 
2 qts/day 51 
Okla 2 ats/day 130 
Kansas 10-50 ppm 1100 
Texas = 450 
Okla 10 gal 190 
Okla 10 gal 400 
Okla 10 gal 120 
Okla 10 gal 165 
Okla 10 gal 100 
Okla 10 gal 60 
Okla 10 gal 200 
Okla 10 gal 5 
Okla 10 gal 3 


State 
Okla 
Okla 
Okla 


Pres, psi Rate. bbl/day Pres, psi 
gravity all lease wtr vacuum 
750 all lease wtr 500 
810 190 750 
ate 198 tats 
600 1340 7 
700 750 700 
950 275 900 
800 810 700 
900 900 750 
80 900 750 
900 950 750 
90 110 800 
900 650 800 
900 265 750 

335 450 


TABLE 3. Water Injection Well Treatments. 
(Bureau of Mines Tests) 


Comments 


Carrier fluid 

Fresh and salt 
Fresh and salt 
Fresh and salt 
Fresh and salt 
Fresh and salt 


Formation 
Bartlesville 
Bartlesville 
Bartlesville 
Bartlesville 
Bartlesville 


State 
Okla 
Okla 
Okla 
Okla 
Okla 


After 
Little change 
Large increase 
Masked 
34% increase 
11% increase 


Agent 
Slug and cont 
Slug 10 gal 
Cont 20 ppm 
Cont 45-60 ppm 
Cont 25 ppm 


Field 
Grover 
Grover 
Grover 
Grover 
Grover 


Orig pres aft 7 weeks 
Temporary 
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In rotary drilling, pulling a 100-ton, two-mile string of drill pipe subjects the 
drilling line to the terrific stresses imposed by fast acceleration, shock loads, 
bending and overwinding on drums. Only wire rope with the highest degree 
of quality in hardness, strength and fatigue resistance can be used, for 
toolpushers know thot... 


A quality rope 
isa safle nepe 


Whether you use wire rope in the field or in a factory, safety is 
just as important to you. When you buy “bargain’’ rope you 
bargain with safety. It can cost you more than the pennies 
you save. Buy on the basis of quality—buy Wickwire Rope. 


For extra strength—buy Wickwire’s Double Gray 
IWRC extra improved plow steel wire rope 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND 1RON CORPORATION 
THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo * Billings * Boise + Butte * Denver * El Paso 
Farmington (N.M.) * Fort Worth * Houston * Kansas City * Lincoln (Neb.) * Odessa (Tex.) * Oklahoma City * Phoenix * Pueblo 
LOOK FOR THE Salt Loke City * Tulsa * Wichita * PACIFIC COAST DIVISION—\Los Angeles * Ockland * Portland « San Francisco * San Leandro 
Seattle * Spokane * WICKWIRE SPENCER STEEL DIVISION—Boston * Buffalo * Chattanooga * Chicago * Detroit 

YELLOW TRIANGLE 


* Emlenton (Po.) 
New Orleans * New York * Philadelphio 


$736 
THE PETROLEUM ENGINEER, September, 1958 FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE 








water injection rate. The action of the 
surface active agent is theorized to be 
beneficial in that: 


1. The agent reduces the interfacial 
tension between the oil and the water, 
with the result that the oil saturation 
near the well bore is removed. 


2. A layer of the surface active 
agent is spread around any movable 
mud or clay particles. The agent coats 
the solids with liquid and moves these 
solids away from the well bore. 


In test No. 10, the water-supply well 
was treated to prevent the production 
of murky water. The cleanout agent 
was introduced in an attempt to remove 
enough of the clays and mud so that 
clear water would be produced from 
the supply well. 

Although not all of the conditions 
are established for selective use of the 
agents, it is apparent that for certain 
applications, treatment with this sur- 
factant was successful, It would seem 
desirable to conduct more tests in- 
volving variable conditions and dif- 
ferent applications of this agent 

Table 2 presents the published re- 
sults'’-1* of tests of the use of a surface 
active agent in input and disposal wells. 
In some tests the agent was introduced 
as a slug, and in other tests as continu- 
ous injection at lower concentrations. 
In all cases presented, the injection 
rate was increased or the injection pres- 
sure was reduced. 

Table 3 is a summary of the Bureau 


_ pumping job—run wm : of Mines field tests of a surface active 
alls 63 . agent. As reported, either the changes 
> om ' | were small or the injection rate re- 
turned to the original values after a few 
weeks. 


Summary 

Results of the field tests on surface 
active agents applied to increase water- 
injection rates appear to be encourag- 
ing but not complete. There are many 
types of surfactants; some are definitely 
better than others. At this time, it is not 
fully understood how the agents work 


A i] or what changes take place in the for- 
Val lable for all A. br I mation. All of the agents have the com- 
mon effect of reducing interfacial ten- 


Sub-Surface Pumps | sion between the liquids, but some of 


the agents, for undetermined reasons, 


Harbison-Fischer | appear to be more successful than 


others in improving the water-injection 


MFLEXITE” tarry 


f co L U Be G o R R li w G § 1. Anonymous, “Fracturing in Ohio,” Produc- 
de 3 : ers Monthly, April 1957, Vol 21, No 6, p 48 
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Bossler, R. B., “Increasing the Intake Rate 


~~ HARBISON-FISCHER | FORT WORTH | * SeSinpt Wells” Tiisots Geotowteat Sure 


ue Bulletin No. 80, Symposium on Waterflood- 


at 
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“Best Pumps in the Oil Patch” 1 Reower, B.. “Btimiption of OM Protection 


Ps by the Use of Explosives after Hydrauli 
é “ Fracturing,” Producers Monthly, Vol 21, 
‘ai No. 4, p 22, February 1957. x*x* * 
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You can believe it when you see it 


When you are faced with the question “Will it The Schlumberger Formation Tester provides: 
make a producer?”, the Schlumberger Formation © Binid Recoveries © Ges-Oil Resics 
Tester gives the answer. 

From the soft sands of the Coastal Areas to the 
hardrock country of the Mid-Continent, more than * Flowing and Shut-In Pressures 
3,000 successful tests have given clear decisions — _ ; : . Pre : 
each test pin-pointed exactly in the interesting Pressure Build-Up for Formation Pressure anc 
section shown by the log. 

It's a natural combination—a Schlumberger 
Log that indicates presence of oil followed by a It's quick, safe and economical. Ask your 
Schlumberger Formation Test that puts oil in Schlumberger Representative for details on the 
Formation Tester. 


* Gas-Oil and Oil-Water Contact Levels 


Permeability Studies 


your hand. 


SCHLUMBERCER 





McCullough 

puts the shots 

where they 
count... 


® 
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Mi Callough 


BULLET 
GUNS 


M-3's WILL OUTSHOOT any other bullet guns avail- 
able. Their greater power has been demonstrated in 
competitive surface tests, in adjacent wells in the same 
oul field, and in wells where competition has tried and 
re-tried, as shown above. M-3's consistently get more 
oil. They'll penetrate excessive thicknesses of casing and 
cement and get production—even after others have failed 

M-3's EVENLY SPACED, DEEP PERFORA- 
TIONS) result from MeCullough’s exclusive firing 
method — “simultaneous” progressive pressure firing 
Shots are fired very rapidly, progressively from top to 
bottom, at one firing. The M-3 Gun does not have time to 
“jump” due to the micro-second firing interval from shot 
to shot, thus perforating pattern is uniform. There ts no 
damage to casing since all shots are fired progressively. 

All “selectively fired” single-shot firing guns will 
“jump” with each shot fired, producing random spacing 
and scattering of perforations; untired shots remaining 
in a selectively fired gun will develop leaks, dampening 
of powder loads, and loosening of electrical connections 
thereby causing inferior penetration for succeeding shots. 


*The job described above is certified to be a true 
field report of service rendered. 


M-3 GETS PENETRATION 
AFTER ANOTHER FAILS TWICE 


Another service company made two attempts to 
perforate this shallow Arkansas well— without results. 
There was an extra thick cement sheath behind the 
casing at the perforating interval. 

Well was reperforated with 24 improved '2” Ogival 
Bullets fired by a 57/14” OD McCullough M-3 Bullet 
Gun and is now pumping 10 barrels of oil daily —a 
normal well for the field. 

Depth of operation was 2636’. Casing was 7” OD 
20 Ib. Operation required 2 hours rig time. Operator 
was well pleased with results obtained by M-3 Bullet 
Gun and also with time on job. 


Check these “plus” values you get only in M-3 Guns: 

®@ Uniform hole spacing in casing most important to 
avoid casing damage 

@ All shots fire progressively — gun at rest in selected zone 

@ Guns fire one to 6 shots per foot 

@ Up to 30 of guns may be run at one time, perforating 
30’ of zone in one run—number of holes per foot desired 

@ /mproved Ogival Bullets give best penetration—proved 
in steel, Berea Sandstone and through multiple casings 
Strongest, safest gun body mad demonstrated in 
competitive endurance tests, 


M'Callougsh 


TOOL COMPANY 
Service Lo« arions in all Pr ine pal Oil f ak 
in U.S. A. and Car 


NYWHERE 


NY TIME 








YOUR SUPPLY STORE 
CAN SELL YOU 


PARMACO 


PACKERS 
CASING SHOES 
PLUGS 
CASING HEADS 
SWABS 
SPECIALTIES 


QUALITY 
AND 
SERVICE 
SINCE JANUARY 1, 1901 


PARKERSBURG 
MACHINE COMPANY 
PARKERSBURG, W. VA. 

PHONE GArfield 2-6525 

















CLEAN OUT 
CHOKING SAND 
Excessive sand and sedi- 
ment holds back your oil. 
For fast, easy cleanout with 
fewer round trips and less 
downtime, use world famous 
Miller Sand Pumps. 


Write for descriptive price list. 
SAND PUMP SIZES IN STOCK 


0.0.— 2%, 3, 3%, 4%, 5, 5%, 7 
in. Lengths, 20, 25, 30 ft 


Composite Catalog Page 3419 


SIND WES 


Miller Sand Pump Co. 
General Offices, Box 4516 
Oklahoma City 9, Okla 


EXPORT OFFICES 
30 Rockefeller Plaza 
NEW YORK 20,N.Y 
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Oil Tool Developer 
Floyd Scott, Retires 

Floyd L, Scott, 

director of the Re- 

search Engineering 

Department and 

member of the 

board of directors 

of Hughes Tool 

Company, retired 


August | 
Pp In announcing 


Scott's retirement 
’. W. Ayers, senior vice president, said, 
“detion his 41 years of service, Mr 
Scott has contributed immeasurably to 
the advancement and improvement in 
oilfield operations and equipment. He 
will continue to contribute to such ad- 
vancement as he will further serve the 
company in a consulting capacity.” 
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WELD ON. 


FRICTION-LOCK 
CLAMPS 


give you these distinct advantages in 
mounting scratchers and centralizers 


LOWER COST 


cost less than welding when ordered with 
B and W Scratchers and Centralizer 


WITHSTANDS GREATER THRUST 


exhaustive laboratory tests prove Friction 


Friction-Lock Clamp 


Lock Clamps withstand resistance t 
cal movement far in excess 


field welding 
ELIMINATES WELDING DAMAGE 


average field welding may damage 
from undercutting, hard spots and ele 
ytic corrosion Friction-Lock 


cannot damage casing 


ONLY FULL GRIPPING DEVICE 
only the Friction-Lock Clamp rips 
formly around the complete peripher 
the casing other holding device grit 


over relatively small areas 


EASIER INSTALLATION 
Friction-Lock Clamps may be 


seconds with a simple hex wrer 


ANOTHER FIRST BY THE FIRST NAME 
IN PRIMARY CEMENTING TOOLS 


OTHER B and W PRODUCTS 

Multi-Flex Scratchers * Nu-Coil Scratche 
* Rotating Scratchers, Multi-Flex o 

Coil Types °* Automatic Stog 
Stabilizers ° Rotator Collar 

* Latch-On and 
Centralizers ° Thread Lock 
Thread-Lock Cement 


A ont VAT i... 


Well Completion Specialists 


WEST COAST 
5266 19706 South Normandie Ave 
ston 12, Texa Torrance, Califorma 
PHONE WAinut 3.6603 PHONE Faculty 1.2463 


Centralizers 


ON ¢ 


SEE READER SERV 





These are the ones that got away... 


but HOMCO Fishing and Cutting got them 


back. Next time you're stuck call ee 4 


You'll be pleased with the fast results from 


their experienced crews and special tools. 





MOUSTOR OL FIELD MATERIAL COMPART |. 


HOUSTON, TEXAS 


1 
i : 
gvaiil o- THe 


RESEARCH « ENGINEERING ie 
+ 
DEVELOPING * MANUFACTURING 
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4un suav® 


DIRECTIONAL DRILLING ¢ FISHING & CUTTING © ELECTRICAL WELL SERVICES © OILFIELD SUPPLIES © EXPORT TOOLS & SERVICE 
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Johnston's thirty years of 
manufacturing and testing know-how is 
easily recognized in The Tool The 
Test Designed. Each piece of Johnston 
equipment is designed to meet 
the requirements of the test under all types 
of well conditions. 


A WORLD 


JOHNSTON 
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A 


the tool the 
test designed 


The Johnston Shut-In Hydraulic Tester 
Designed for positive operation under a wide 
range of testing conditions. One-piece 
construction means quicker “make-up” and 
“break-down” saving valuable rig time. 


Ihe newest Johnston Jar, the Type HS-! 
Hydraulic Jar, answered the needs dictated by 
drill stem testing operations. More jarring 
action from this “easy to maintain” tool 
Shorter for “easier handling” and faster 
“make-up.” Designed to consistently deliver 
and withstand innumerable shocking blows 


The Johnston Bob-Tail Packer. Its design 
features a reduction of the necessary rubber 
diameter while assuring a completely 
effective seal. The increased by-pass area 
improves running characteristics and speeds 
up running and pulling time. In washed-out 
or out-of-gauge holes a larger packer and 
packing element gives the same advantages 


Johnston Type “T” Pressure Recorde: 
Unfailing accuracy, sensitivity and 
dependability under all types of formation 
testing conditions. Extensive laboratory and 
field tests proved the Johnston Tension Type 
recorder to be more accurate and 
dependable consistently under all conditions 


Rely on Johnston for all your drill stem test 

needs always. Johnston Testers, Inc., Houston, Texas 
Long Beach, California; Calgary, Alberta, Canada 
Export Sales Office, Houston, Texas 


OF EXPERIENCE 


_ TESTERS 
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Pan Am, YPF In 15-year Deal; 
To Drill 50Wells First Year 


An agreement between Pan Ameri- 
can International Oil Company and 
YPF, Argentine state oil organization, 
covering development and operation of 
certain areas of YPF reserves in Pata- 
gonia and southern Argentina has been 
signed. 

The agreement with YPF covers 
three structures in the provinces of 
Chubut and Santa Cruz, Anticlinal 
Grande known as Sarmiento, Cerro 
Dragon and Canadon Grande, on 
which YPF already has production. 

The contract, which is for 15 years 
with an option for an additional 5 years, 
requires Pan Am International to de- 
velop these areas to the fullest extent 


ALASKA 


and as rapidly as possible. Fifty wells 
will be drilled within the first year, 10 
of these in the Sarmiento area and 40 
in the Cerro Dragon area. Five rigs 
will be employed. 

Depending on the results of the first 
year’s program, Pan Am International 
will drill an additional 100 wells within 
the second year, and build a pipeline. 
Twenty of the additional wells would 
be drilled in Sarmiento and 80 at Cerro 
Dragon. Ten rigs would be used dur- 
ing the second year. 

Pan American International will as- 
sume the entire risk in the undertaking 
and will provide the funds for all drill- 
ing, development and construction. 


BLM Delivers Leases to 10,000; 


Bids Invited on Gubik Gas Area 


Processing of more than 10,000 ap- 
plications for oil and gas leases in 
Alaska is in full operation. The bids 
had stacked up in the Bureau of Land 
Management offices in the two months 
following a May 2 suspension order. 

Leasing is now open in several areas, 
and includes regions covered by inland 
waters, as provided in recent legislation 
passed by Congress. Also open for leas- 
ing are certain lands within the Kenai 
Moose Range. 

Lease rentals on acreage applied be- 
fore May 3 will carry a 25-cents-per- 
acre rental for the first year. These will 
carry a 50-cent rental next year, as 
will all acreage applied for after May 
3. All leases will have the newly-ap- 
proved 12.5 percent royalty rate. 


Gubik Bids Open September 3 

Some 16,000 acres of potentially gas 
productive land around the Gubik 
structure has been opened for competi- 
tive leasing by Secretary of Interior 
Fred Seaton. Bids were to be opened at 
11 a.m. September 3 in Washington. 

Four million acres adjoining the 
Gubik field are also to be opened to 
non-competitive leasing. Gubik lies in 
the uppermost part of the Alaskan terri- 
tory and above the Arctic Circle. 
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Colorado O&G Drilling 
Third Yakutat Test 

Colorado Oil & Gas Corporation has 
started a third well near Yakutat on 
the southern coast of Alaska where it 
owns 50 percent interest in 1,100,000 
acres. The well, projected to a depth 
of 11,000 ft, will test a combination 
seismic and subsurface feature. The 
wildcat is near two other wells drilled 
by the company; both had encouraging 
oil and gas shows. 


TEXAS 


Lion Lists Brazoria Find 

Lion Oil Company ( Monsanto Chem- 
ical), and Republic Natural Gas Com- 
pany have completed their McDonald 
No. 1 as a gas-condensate discovery in 
Brazoria County, Texas. Located in the 
Joseph White survey, the new wildcat 
well is approximately 8 miles west of 
the town of West Columbia. Official 
tests indicate an open flow potential 
of 27,000,000 cu ft of gas per day and 
18% bbl of condensate per MMcf of 
gas. Production is from the lower Frio 
sand through perforations from 9922 
to 9934 ft. Shut-in pressure was 4880 


psi. 


AFGHANISTAN 


Russians to Seek Afghan Oil 

The Afghan National Assembly has 
approved an agreement between the 
Soviet Union and the Afghanistan gov- 
ernment to permit Russian geologists 
to conduct oil exploration surveys in 
this mountainous country lying to the 
east of Iran. 





OKLAHOMA 





Arbuckle Confirmer in Harper 
County Finds Lansing Oil 

A north offset to Sinclair Oil and Gas 
Company's important Arbuckle discov- 
ery in Harper County has recovered 
flowing oil from the Lansing (Pennsyl- 
vanian). The confirmation attempt is 
the No. 1 Rosa Lee Kuhn, located 7 
miles north of Buffalo. The Lansing 
was topped at 4574 ft and flowed gas 
on a 20 min drillstem test at the rate 
18,000 cu ft per day from 4560 to 4605 
ft. Mud surfaced in 5% min and oil in 
7 min flowing at an unestimated rate. 
The well is to go to the Arbuckle at 
about 7900 ft before completing. 

Sinclair opened Arbuckle produc- 
tion in July with its No. 1 Holcomb, 
which was completed for 314 bbl of 
48 deg oil per day from six intervals 
from 7664 to 7717 ft. The well is 31 
miles from nearest Arbuckle produc- 
tion and has suggested a possible Ar- 
buckle trend extending up into Kansas 


Atlantic Pumps Mississippian 
Oil from Jackson County ‘Cat 
Atlantic Refining Company’s No. 1 
Hulett, NE SE NW 5-1n-23w, is pump- 
ing 57 bbl of oil daily from perfora- 
tions in the Mississippian at 6690-720 
ft and 6752-60 ft. The rank test is 19 
miles west of the Altus pool and is lo- 
cated in Jackson County. Total depth 
of the well is 7701 ft with 4%2-in. pipe 
set at 6820 ft. Results of final pumping 
tests are not yet complete. 


Great Plains Completes 
Lincoln County Discovery 

A new oil find in Lincoln County, 
located about 1 mile southeast of the 
West Davenport pool — but separated 
by several dry holes — has been com- 
pleted by Great Plains Petroleum Cor- 
poration. The well is the No. 1 Elmer 
Johnston. It flowed, following frac- 
turing, 380 bbl of oil in 8% hours on 
a half-inch choke from open hole at 
3585-600 ft. Flow pressure was 380 
psi. Total depth was 3600 ft with 4% - 
in. pipe set at 3585 ft. Operator is 
drilling a confirmation well. 
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Core Lab’s new Daily Rig Report is 
the “hottest” Well Logging Service 
refinement developed in years. 


The source material for this 
24-hour, graphical presentation of 
downhole and surface activity 
originates at the central instrument 
panel of Core Lab logging units. 


s T 


REeET 


FT WORTH HOUSTON MIDLAND ABILENE SAN ANGELO PAMPA AMARILLC 
SHREVEPORT TYLER EL DORADO HATTIESBURG 
DENVER STERLING CRAIG CASPER WORLAND KIMBALL WIL 
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JACKSON TULSA OKLAHOMACITY Ww 
LISTON FARM 


All continuous strip chart record- 
ings and associated information are 
carefully summarized, accurately 
plotted, and presented to the opera- 
tor at the well site. At a glance, he 
can comprehend 24 hours of rig 
activity. For example, here’s what 
the Report above reveals about a 
day in the life of a wildcat — 


(1)-Bit record — footage cut by old 
bit; type and size of new bit. (2)- 
While making trip back to bottom, 
crew stopped at 13,200 and broke 
circulation for 15 minutes. (3)-Cir- 
culated and conditioned mud for 30 
minutes after getting back on bottom. 
(4)-Made connection; slight gain in 
mud suction pit when pumps were off. 
(5)-7:35 AM; change in slope of 
depth curve indicated drilling break 
at 14,149’. (6)-Loss of weight on bit, 
combined with slight initial reduction 
in pump rate and initial gain in pump 
pressure at the time of drilling break, 
indicated probable high-pressure sand. 
(7)-Gain in mud level and higher 
filtrate salinity, combined with de- 
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layed loss of pump pressure, indicated 
definite salt water flow. (8)-Controlled 
drilling rate of 6 feet per hour, accom 
plished with only 7,000 pounds weight 
on bit, indicated drilling was probably 
still in high-pressure sand. (9)-Circu- 
lated and conditioned mud for one 
hour prior to trip. (10)- Normal loss of 
mud due to hole fill-up while coming 
out with drill pipe. (11)-Shut down to 
change drill line and run electric log, 
while out of hole at 14,178 feet 


Note: The new Daily Rig Report 
does not replace Core Lab's tradi- 
tional Grapholog (hydrocarbon 
index, lithology, physical charac- 
teristics of mud, etc.). To the 
contrary, it greatly supplements the 
wealth of information available 
through Well Logging Service 


ORPUS CHRIST! VICTORIA McALLEN 
LIBERAL 


EDMONTON REGINA VEF 


CHITA LAFAYETTE 


CALGARY 
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Up-To-Date Checklist 
of Dowell Acid 
Services-to Help 
You Solve 
Production Problems 


Dowell acidized the first oil well, using inhibited 
hydrochloric acid, in 1932. Since then, Dowell engi- 
neers have encountered thousands of well stimulation 
problems where acid—properly modified and applied 
—proved to be the best method of increasing produc- 
tion. This experience has led to the development of 
a wide variety of improved acids, techniques and 
addition agents. 

For example, Dowell has developed two acids 
with retarded action for wells producing from fast- 
reacting limestone pays. These acids are especially 
effective in vugular and oolitic formations; and in 
formations containing natural fractures, or exhibiting 
inter-crystalline porosity. 

Whére the producing formation is a dense slow- 
acting dolomite, wells often respond better to acid 
treatment if a Dowell intensifying agent is added. 

Emulsions and silicate swelling need no longer 
restrict production following an acid job. Dowell has 
developed addition agents to combat these problems. 

There is no need to rule out acid treatments if your 
well is producing from a sandstone. Many sands show 
good solubility in Mud Acid. 

The search for improved chemicals and new acidiz- 
ing techniques continues today at Dowell. Recently, 
Dowell worked with operators in the Mid-Continent 
and Permian Basin areas to perfect the use of mag- 
nesium pellets to heat acid, as the acid is pumped into 
producing formations. By creating heat in this manner, 
Dowell has been able to remove scale and deposits 
unaffected by other treatments. 

When you specify Dowell you get the benefit 
of more years of experience in oil well acidizing 
than you can get from any other service company. 

Dowell’s major acid services are briefly described 
at the right. For service, call any of the 165 Dowell 
service points and offices. In Canada, contact Dowell 
of Canada, Ltd.; in Venezuela, contact United Oilwell 
Service. Or write Dowell, Tulsa 1, Oklahoma. 


Services for the oil industry 


A SERVICE DIVISION OF THE DOW CHEMICAL COMPANY 


B 108 FOR FURTHER INFORMATION ON 
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1. MUD ACID contains a special fluoride compound designed 


to help dissolve and disintegrate clays and bentonites. It is 


recommended for use in mud removal operations and for acidizing 


certain sandstone formations. 





4. XFWM ACID contains three agents designed to reduce 
surface tension, reduce silicate swelling and prevent emulsions. 
It is commonly used as a service by itself; but is also used as a 
spearhead with other treatments. 


REGULAR ) RETARDED 





= 
7. RETARDED ACID contains an addition agent that greatly 
slows down the acid action—as shown here. It is designed to 
create a deeper drainage area in fast-reacting limestone forma- 
tions than does regular acid. 
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2. DOWELL REGULAR ACID is the basis for Dowell acidiz- 
ing services. It is a 15 per cent by weight inhibited hydrochloric 
acid solution. One thousand gallons of regular Dowell acid will 
dissolve 10.8 cubic feet of pure limestone. 


SILICATE REGULAR 
CONTROL ACID ACID 





5. SILICATE CONTROL ACID contains an agent designed to 
control the swelling of certain silicates, clays and hbentonites. It is 
also effective in preventing or breaking oil-in-water emulsions that 
sometimes occur following an acid treatment. 


* ii 


_ 


— 
8. ACID PETROFRAC* is a Dowell fracturing service that 


uses an acid-oil emulsion as the fracturing fluid. This fluid, 
however, is often used on highly soluble formations—without sand 
—as a retarded acid. 
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Very Little Regular Acid 
vy And Ne Mud Passed 
) Sand Column Due Te 
Plugging Action Of Mud 


ut 


3. BREAKDOWN ACID (BDA*) 
it especially effective in breaking down and penetrating mud 
cake, and the formation. It is designed to be used as a 
for both fracturing and acidizing treatments 


contains agents that make 


spear head 


6. HEATBLAST is a new Dowell service designed to remove 
heavy hydrocarbons and mineral scales near the well bore by 
increasing the bottom hole temperature of the well. It uses a jel 
solution carrying magnesium pellets and a specially inhibited acid 


SPENT STABILIZED ACID SPENT REGULAR ACID 


a 
> 


9. STABILIZED ACID is designed to prevent the precipitat 
of iron hydroxide from spent acid: It is widely used to acidize 
waterflood input wells. It has also proved helpful in producing 
wells where iron salts are present. 


*n 
owe 
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Exploration 
INDIA the discovery of oil at Nahorkatiya. Of NEW MEXICO 
apcucemnansl the 33 wells drilled so far at Nahorka- 


Assam Counts Exploration Gains 

Total depth of 42 wells drilled by 
Assam Oil Company at Nahorkatiya 
and Moran during the last five years is 
459,364 ft, or about 87 miles, more 
than the distance between Delhi and 
Mathura. Latest new well in the area 
is Well No, 33, completed at a depth 
of 10,280 ft in June. In Moran, another 
oil area of Upper Assam, Well No. 9 
reached 11,789 ft in June. The first 
well at Nahorkatiya was completed at 
a depth of 11,715 ft in June 1953. 

A total of over 200 wells, including a 
very large number of test wells, all un- 
productive, were drilled in India before 


tiya area five produced no oil and two 
are mainly gas producers. Although 
the average depth of the wells is about 
10,614 ft, the deepest in the area, Well 
No. 12, reached a depth of 13,060 ft. 
A feature of drilling in the area is 
speed: Well No. 27, depth 9405 ft, was 
completed in 20 days. 

Well No. 34 at Nahorkatiya, is now 
drilling below 3310 ft. Arrangements 
are also in progress to prepare the site 
at the location of Well No. 35. 

Well No. 9 at Moran, drilling of 
which was completed on June 17, is 
awaiting the production test. Drillers 
are now at work on Well No. 10. 


FOR THAT 
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Down-Hole Vision 
Specify Martin-Decker 
HYDRO-MECH 


ROTARY TORQUE 
And Get The Fish Every Time! 
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~All these jobs need every bit of infor- 

on possible to get them done | 

quickly and correctly. The weight 
Ao smal is a ‘ot of help but wei 

ae you Coma « 

sion”’. 


°A instrument of remarkable 


* Indicates locked cones and out of 
gauge hole 
* Excellent indication of hole condition 


* Installed under any rotary or draw- 
works chain 


* Stabilizes chain and gives it longer life 
* Minimizes danger of twist-offs 
— eaneeaee ern See SE 









The Martin-Decker Hydro-Mech Is An Indispen- 
sable Aid For Drilling— Controlled Reaming _ 
—Fishing—Milling—and Diamond Coring. _ 


Write for Descriptive Literature 


| DECKER CORP. 


LONG BEACH CALIFORNIA 


> 





MARTIN: 


HOME OF THE WEIGHT INDICATOR 
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Texaco Adds 50,000 Acres 
to Albuquerque Holdings 

The Texas Company has acquired 
leases on a 50,000 acre spread in town- 
ships 9, 10 and 11n, Riw, and RI, 2 
and 3e, just west of Albuquerque in 
Bernalillo County. Oil and gas leases 
were purchased from R. L. Herrera 
and A. A. Michael for a reported 
$61,891. Earlier this year, the company 
acquired 40,000 acres in the Alameda 
grant, just north of Albuquerque. 


ALBERTA 


Devon-Palmer Would Link 
Okotoks, Chestermere Fields 

Devon-Palmer Oils Ltd. has started 
a well centrally located in a sulfur- 
bearing gas area which, if successful 
would link Okotoks and Chestermere 
fields. 

The new well, Devon-Palmer TGSCO 
Calgary East Number 10-30 LSD 10, 
30,23,28 W-4, is located 342 miles east 
of the Calgary city limits and 12 miles 
north of the Okotoks gas field which 
already has nine wells producing. The 
new well is owned jointly by the Texas 
Gulf Sulphur Company, Inc. and 
Devon-Palmer and is four miles south 
of the Mobil Canamerican Chestermere 
well in which the two companies have a 
25 percent interest. 


PHILIPPINES 


White Eagle Sells Stock 
To Push Exploration Program 
White Eagle Overseas Oil Company, 
Inc., a Philippine corporation, has be- 
gun preliminary exploration on 770,- 
000 acres under oil exploration conces- 
sions in five different locations in the 
Philippines. A public sale of $2,500,- 
000 of common stock was recently 
made in the Manila investment market 
and quickly oversubscribed, Since the 
sale the market price has risen con- 
siderably, with some trading 140 per- 
cent above the subscription price. 
White Eagle Overseas is a subsi- 
diary of White Eagle Oil Company of 
Tulsa, Oklahoma. Four geologists are 
now on the company payroll conduct- 
ing surface studies. In addition, work 
has begun under a contract with the 
Hunting Group of Toronto for photo- 
geological analysis of the acreage. 
White Eagle Oil Company will direct 
the operation of its new affiliate under 
a long term management contract. 








ERRATUM 


“A Promising Method of Perme- 
ability Log Determination,” by S. T. 
Yuster and A. S. Odeh, was published 
in the August issue. Photographs and 
biographies of the authors, appearing 
on page B-37, were inadvertantly inter- 
changed. 
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A new kind of 


swab 


is coming 





your way! 








THIS IS i 
ALL YOU NEED 
FOR ANY 
SWABBING 
JOB 


Better, Faster, More Economical Swabbing! 


VERSATILITY. There is complete inter- 


loads — yet they have an exclusive 





flexible feature that allows them to 
adjust to light or medium loads too. 


ADVANCED DESIGN. Smaller and much 
easier to handle because there is no 
bulky arrangement of ball and ports. 
The rubbers themselves act as check 
valves. When you replace a rubber 
you automatically get a new “valve.” 


LONGER LIFE. Body lasts longer because 
there’s no check valve to wear out. 
Rubbers last longer because of the 
FASTER FALLING. No ports to cause fact that there’s a clearance between 
drag. On descent, rubbers fit loosely the tubing and the descending 
inside tubing; when the swab is pulled rubbers. 


up, the rubbers expand to form a 
adhe : — . POPULAR TUBING SIZES. In each of the 
positive seal. You get in and out of . 
rao two rubber styles there are sizes for 
the tubing in a hurry. * mare é . 
‘ 2”,2%",and 3” tubing. The two larger 
BETTER SWABBING. BJ swab rubbers are sizes are interchangeable on a single 
designed to pull the greatest possible swab body. 


changeability of the two rubber 
types. One steel body serves for both. 
You simply unscrew the guide nut, 
let the rubbers slide off, and slip the 
replacements on. 


LOW COST. There's but one swab body 
to buy and two sets of two swab 
rubbers, and you're all set for any 
kind of tubing swabbing operation. 
Less to buy, less to stock, yet you're 
fully prepared for any job. 


THE GUIDE NUT 


FREE 


introductory 
offer! 


Buy two dozen BJ swab 
rubbers — either the cup 
type or disc type or any 
combination of the two 
and you will receive a 
brand-new swab body 
absolutely free! This offer 
is for a limited time only, 
so don’t miss out. See 
your favorite supply 
dealer or your BJ field 
man today. 


Sold through 
your supply store. 


BJ Byron Jackson Tools, Inc. 


A SUBSIDIARY OF BORG-WARNER CORPORATION 


FOR THE P.O. Box 2017A, Terminal Annex, Los Angeles 54, California *« Cable: “*BJTOOL"’ 


NEWEST Export Address: 580 Fifth Avenue, Suite 510, New York 36, New York 


PRINTED IN U.S.A 





RUNNING TOUR 
with MEN in the INDUSTRY 





> Royal W. Reiss has been named engi- 
neer in charge of the oil and gas opera- 
tions of Aluminum Company of America, 
succeeding Louis W. Minturn who has 
resigned from Alcoa to become an ex- 
ploration consultant in the petroleum in- 
dustry and who will continue to serve 
Alcoa in a consulting capacity. 

Reiss, prior to his new appointment, 
held the post of general superintendent 
and chief petroleum engineer of Alcoa’s 
oil and gas operations. 





R. W. Reiss 


> Norman J. Clark, formerly assistant 
manager in charge of engineering and 
consulting for Core Laboratories, Incor- 
porated, Dallas, Texas, has formed his 
own independent petroleum reservoir en- 
gineering and appraisal service. His new 
independent engineering service, with 
headquarters at 2840 Republic National 
Bank Building, Dallas, specializes in the 
latest techniques of secondary recovery of 
oil. Also available is organization and 
management consultation in reservoir 
2 and production engineering both for do- 
N. J. Clark mestic and international operations. 
> Boyd Guthrie, after 27 years of service with the United States 
Bureau of Mines, has accepted a position with Socony-Mobil 
Oil Company in Paulsboro, New Jersey, as a consultant on oil 
recovery techniques. 
> J. N. Mendenhall, general manager of domestic crude oil 
production for The Atlantic Refining Company, has retired after 
almost forty years of service with the firm. He is succeeded by 
Edgar Kraus, who was named assistant general manager. 
> John D. Albright has been named assistant chief petroleum 
engineer for Cities Service Oil Company’s production division 
Albright was previously special engineer in the production 
division. 
> Frank W. Beach has been appointed division engineer for 
Cities Service Oil Company at Oil Hill, Kansas. 

Beach succeeds Wm. H. Cantrell, who was killed in the tor- 
nado that hit the El Dorado, Kansas, area. Beach joined Cities 
Service in 1941, 
> Dr. Siro Vazquez of Caracas, Vene- 
zuela, has been appointed co-ordinator 
of the Standard Oil Company (New Jer- 
sey) producing and coordination depart- 
ment. Dr. Vazquez has been a director 
of Creole Petroleum Corporation. He 
succeeded M. A. Wright, who was elected 
to the board of directors of Jersey 
Standard. 
> John M. Stevenson, formerly senior me- 
chanical engineer for Delhi-Taylor Oil 
Corporation, Dallas, Texas, has formed 
his own independent engineering service. 
Prior to joining Delhi in 1956, he was 
for 6 years a field development engineer 
in pipe line and oil field problems for 
the Youngstown Sheet and Tube Com- 
pany. During this period, he spent one 
year as chief engineer for United Ma- 
chine Company of Fort Worth, Texas. 
Stevenson's independent engineering serv- 
ice, with headquarters at 1610 First Na- 
tional Bank Building, Dallas, is set up to 
handle on a contract basis a variety of 
specialized problems in the fields of pe- 
troleum production, pipelines, and cor- 
rosion, as well as in new product devel 
opment, welding, materials, inspection, 
and patent development. 
> Fred McCown has been appointed head of T. T. Eason & 
Company, drilling division of Eason Oil Company. He was 
previously in the petroleum department of First National City 








Dr. Siro Vazquez 





J. M. Stevenson 





TYPE “WF-8R” RETRIEVABLE GAS 
LIFT INTERMITTING VALVE 


ThOOPEOREDE 


Sb be 


STMT 








GAS LIFT OPERATORS 


CHECK THESE FEATURES 


* NO TEMPERATURE 
CORRECTION! 


The operating pressure is controlled 


entirely by spring force 


* SNAP ACTION! 


The main valve is pilot actuated 


* CHOKE SURFACE CONTROL! 
Intermitters are not required to requ 


late lift cycles 


* LARGE WORKING PORT! 
Working gas passage area equal to 
Y2”’ hole in your tubing where you 


want it — when you want it 


* VALVE SPREAD CONTROL 
is independent of main lift gas pas 
sage area! Various pilot valve and 
seat combinations will tailor the 
spread to your condition without! 
affecting the working gas passage 


area 


MERLA TOOL CORP. is proud of thi 
valve because of the fine work record 


it is building 
Ask your MERLA representative to show 
you how this valve can work for you! 


Or write 


MERLA TOOL CORPORATION 


P. O. Box 2576 


Bank of New York. 

> Charles J. Bryce is now affiliated with the International Brown 
Drilling Corporation. He will serve as manager of the company’s 
Venezuelan operations 


Dallas 21, Texas 


9223 Burrus St 





FOR F RTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV — CARL 
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Multiple-Well Platform 
In Gulf of Paria 

Drilling is underway on a new sta- 
tionary multiple-well platform built in 
rrinidad’s oil-rich Gulf of Paria. The 
platform mounts a derrick that will 
drill six holes from one position and 
then skid itself ahead to drill another 
six holes. Built for Texaco Trinidad, 
Inc. by Raymond International, Inc., 
the 52 by 157 ft platform is designed 


for drilling 36 wells and can be ex- 


panded to handle 72 wells. It is sup- 
ported on 144-ft long prestressed con- 
crete piles and stands in 68 ft of water. 

The Texaco platform joins a fast- 
growing group of rigs that are making 
the Gulf of Paria one of the busiest off- 
shore drilling areas in the world, Der- 
ricks sprouting on both the Trinidad 
and Venezuelan sides of the Gulf indi- 
cate that the area may soon rival the 
Middle East's Persian Gulf. 


New Mexico Contractor 
Stacks Ten Rigs 

One of the largest drilling contrac- 
tors operating in New Mexico and West 
Texas has announced its withdrawal 
from the drilling business. A statement 
by R. “Cotton” Makin, president of 
Makin Drilling Company, informed 
that the company has suspended opera- 
tions indefinitely, insofar as the con- 
tract drilling division is concerned. 

In the announcement, Makin con- 
tended that “contract drilling prices to- 
day do not allow a sufficient profit re- 
turn on the large capital investment 
necessary to conduct this type of busi- 
ness. The 10 rigs will be stored at the 
Makin Drilling Company yard in 
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Hobbs until such time as the current 
artificially depressed price situation or 
other prevailing conditions change, 
thereby warranting resumption of the 
company’s operations.” 


Intex Oil to Drill 
Navy’s Teapot Dome 

From a list of 31 bidders, the Navy 
has picked Intex Oil Company of 
Bakersfield, California, to operate the 
drilling program at the Teapot Dome 
reserve in Wyoming. This will be the 
first drilling activity in 30 years at the 
Navy-administered oil field. Terms of 
the agreement call for the Navy to pay 
the costs of operation plus either a flat 
fee of $500 per month or 6 percent of 
the net profits, whichever is greater. 

The Navy pointed out that Intex was 
selected after various qualifications of 
all bidders were considered, rather than 
simply choosing the low bid. Bids for 
the program ranged from 1 percent 
to 33 percent of the net profits. 


Joint Offshore Safety 
Committee Named 

A new committee has been named to 
aid in preparing a manual on safe prac- 
tices in offshore oil operations. The 
group is a joint advisory committee of 
the American Association of Oilwell 
Drilling Contractors and the Offshore 


Operators committee. Contents of the 
new book will include recommended 
practices for raising, lowering, and 
moving offshore drilling platforms. The 
committee will be a standing group to 
review and update the manual when 
necessary. 


Offshore Rig Starts 
Work in Lake Erie 

Put to work recently as a forerunner 
of drilling activity on the Great Lakes 
was a 2500 sq ft offshore rig owned by 
the New York State Natural Gas Com- 
pany. The unit is in operation on Lake 
Erie off the Ohio lakeshore, exploring 
formations of natural gas with a cable 
tool rig. The welded steel barge, known 
as Argonyn I, consists of five pontoons, 
8 by 10 by 50 ft, joined together by 
“I” beams and plate steel as a working 
platform. Four hydraulically-activated 
tubular legs measuring 130 ft when 
fully extended are lowered to the lake 
bottom for maximum stability during 
drilling operations. 


West Texas Deep 
Test Logged 

At a record depth of 22,834 ft, 
Schlumberger recently logged the Phil- 
lips Petroleum Company, No. | “EE” 
University, in Pecos County, Texas. 
Services run at this depth were the elec- 
trical log, microlog-caliper, gamma 
ray-neutron log, and continuous dip- 
meter log. These were run as a con- 
tinuation of a logging program which 
has included the running of all of the 
above logs at intermediate depths dur- 
ing the drilling of the well. 

The maximum _ temperature en- 
countered in surveying to the record 
depth was 318 F. In spite of this high 
temperature, the logs obtained were 
technically satisfactory. 


Rotary Rigs Operating in Oil Fields of United States and Canada 


As reported to American Association of Oilwell Drilling Contractors by Hughes Tool Company. 
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New Electric Rigs 
Ordered for Overseas 

Three orders from overseas oil com- 
panies for electric drives to be used in 
offshore and land oil well drilling have 
been received by General Electric's 
locomotive and car equipment depart- 
ment. One order, for National Supply 
Company, was received through Royal 
Dutch Shell’s New York purchasing 
agent, Asiatic Petroleum. The other 
two were placed by Nuovo Pignone, 
Italian licensee for Ideco, one of the 
Dresser Industries. 

The Shell order is destined for off- 
shore drilling operations in the mouth 
of the Niger River in Nigeria. The 
equipment will first go to England to 
National Supply’s subsidiary, Oil Well 
Equipment Company, for installation 
on the drilling equipment. 

Equipment included in the two iden- 
tical Nuovo Pignone orders is for use in 
the Sicilian oil fields. To be installed 
on two skid-mounted land rigs, the 
equipment is being shipped to the 
Nuovo Pignone factory in Florence, 
Italy. The rigs are designed for drilling 
to depths of 10,000 ft. 


Submersible Drilling 
Barge Christened 

A new submersible drilling barge, 
the “Leonard Glade,” has been chris- 
tened and placed into service for Pro- 


ducers Drilling Company of New Or- 
leans. The barge is a slotted-type steel 
submersible unit 185 ft long, 50 ft wide, 
and 14 ft deep. Built by Levingston 
Shipbuilding Company, the barge is 
designed to drill wells to a depth of 
18,000 ft plus and is fully equipped to 
operate in remote swamp locations in 
a maximum water depth of 12 ft. 

The president of Producers Drilling 
is J. L. Goldman, vice president and 
general manager is W. F. Youngblood, 
and Leonard Glade is secretary-treas- 
urer. The firm has headquarters in New 
Orleans. 


Japan Arabian to Drill 
Despite Mideast Unrest 

The president of the recently formed 
Japan Arabian Oil Company has said 
that his firm would go ahead with plans 
to drill for oil early next year, despite 
turbulent Mideast events, Taro Yama- 
shita, who signed an agreement earlier 
this month for offshore exploration and 
drilling rights near the oil-rich area of 
Kuwait, said he doubted that his com- 
pany’s plans would be affected even if 
the coup should spread further 


Stekoll Opens 
Canadian Office 

Opening of engineering and opera- 
tions offices at Estevan in Saskatche- 
wan, Canada, for Stekoll Drilling Com- 


Drilling 


pany has been announced. Charles 
Johnson, an associate of the company 
for almost 14 years, has been moved to 
Estevan from Texas as general super 
intendent for Canadian operations. As 
sistant superintendent is Jack Zimmell, 
with Stekoll for 23 years, while W. B 
Woodall, 8-year employee, will become 
manager of the Estevan office. 

Stekoll Drilling, a 32-year-old inde 
pendent producer, recently completed 
its seventh successful Canadian oil well 
Current operations center is Saskat 
chewan and Alberta provinces. Land 
offices have been established in Regina 
and Calgary. 


The Dope Bucket... 

. Midland Exploration Company, 
Tulsa, has bought rigs and equipment 
of Exploration Drilling & Oil Company, 
also of Tulsa. B. E. Groenewold has 
been elected vice president; he is also 
a new vice president of Sharp Drilling 
Company. . . . Brewster-Bartle Drilling 
Company has reported that during the 
first six months of this year, its rigs 
have been in operation 86 percent of 
available rig days. . .. Gerald W. Gear 
hart, formerly with Criswell Drilling 
Company, and Grant Canaday, Jr 
formerly with Cooperative Refinery 
Association, have formed the Gear 
hart & Canaday Drilling Company, at 
Wichita, Kansas. 





Progress Report No. 6: Anadarko Basin No. 1, Caddo County, Oklahoma 


CASING TROUBLES BURDEN DEEP TEST 


IN MID-JULY, Howell & Howell ran and cemented the 
intermediate casing string in its Anadarko Basin No. 1, the 
Caddo County, Oklahoma, deep test scheduled to drill to 
24,000 ft. (The Petroleum Engineer, March 1958, page 
B-31.) The casing string was run as a liner from 7324 ft to 
17,447 ft in 12-in. hole. 

After the liner was run and cemented, drilling was re- 
sumed with 85s-in. hole and had continued to 17,732 ft 
when considerable quantities of gas broke into the hole. It 
was determined that the gas had broken in around the top 
of the liner, where the cement had probably been weakened 
by gas contamination during the cementing job. The deci- 
sion was made to squeeze the liner at top and bottom. 

A drillable cement retainer was set at 17,250 ft and the 
bottom of the liner was squeezed to a maXimum pressure 
of 7100 psi. While preparing to set a retainer above the top 
of the liner, quantities of shale cuttings were found. A 13% - 
in. cement retainer was finally set at 7205 ft and operations 
were begun to squeeze the top of the liner. 

While the casing was being pressured up prior to break- 
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ing down the formation for the squeeze, the 13% -in. casing 
ruptured at 510 ft at a pressure of approximately 3600 psi 
Instead of attempting to repair the casing rupture, it was 
decided to set another string of casing to be tied into the 
top of the 95s-in. liner at 7324 ft and run to the surface 
This string consisted of approximately 5700 ft of 10%4-in 
casing and 1624 ft of 95%-in. casing. It was cemented with 
850 sacks of Portland cement. 

After this string of casing was cemented, drilling was 
again resumed. As of August 13, the bit was working back 
to bottom through shale bridges. Mud weight had been in 
creased to 13 lb per gal and gas was at a minimum 

Original plans call for the well to continue to 24,000 ft 
in 858-in. hole. The well was spudded in November 1957 
with a 24-in. hole drilled to 540 ft. A string of 20-in. OD 
72.16 lb-per-ft line pipe was run and cemented to the sur 
face. A 17'2-in. hole was then drilled to 7903 ft and cased 
with a special string of 13%-in. OD, N-80, 85 Ib-per-ft 
casing. Drilling then continued with 12-in. hole to 17,682 
ft before the intermediate string of 9%s-in. casing was run 
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New Line of an eee ee eee drop to the Needle Valve with 
= ottom, swabs are des ed to a = 
Tubing Swabs Introduced annular clearance going down. When the O-Ring Seals 
A new line of tubing swabs is an- swab is pulled, this clearance closes up A new '4-in. angle needle valve, featur- 
nounced by Byron Jackson Tools, Inc ind gives a positive seal ing O-ring seals on the stem and body, 
The line features both cup-type rubbers The cup-type swab is designed to pull has been announced by Garrett Oil Tools, 
and the multi-disk type. For a particular the greatest loads. The cup is covered with Inc. The O-ring seals eliminate the need 
tubing size an operator needs but one of a thick layer of tough, synthetic rubber, for stuffing boxes. The body of the valve 
the swab bodies and a pair of each of the and is made up of a series of vertical steel is machined from hexagon stainless steel 
2 types of rubbers to handle any kind of wires encircled by 2 steel reinforcing rings 
tubing swabbing job. To minimize fric one at the middle and one at the bot- 
tom. The one at the mid-section is the 
load-compensating ring on which the 
wires pivot and adjust themselves to al- 
low the least amount of wall friction 
needed to form a positive seal when a 
load is being pulled 
The disk-type rubber is engineered for 
maximum effectiveness in pulling sand- 
laden fluids or for any general-purpose 
swabbing where an overload feature is 
desirable. Going in the hole, the 16 
bevelled-edged disks that make up the 2 
rubbers sweep upward to speed the 
swab’s descent. Coming out of the hole, 
the disks are pulled out against the tub- 
ing wall with the right pressure to hold 
the load. If the swab becomes overloaded, 
the disks automatically release fluid until 
equilibrium is restored. Byron Jackson 
Tools, Ine 
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WORKOVER TIME REDUCED... 


KINZBACH PILOT SPEEDMILL DRILLS 
UP LINERS AT RAPID RATE WITH 
MINIMUM TOOL COST! 


Cutting blades of sintered tungsten carbide 
aggregate are accurately centered in casing or 
liner by pilot nose for rapid, even cutting. 
Interchangeable blades can be quickly and 
easily fitted into a wide range of body sizes 
with tools commonly found on drilling rigs. 


Positive signal of dulled blades by restricted 


circulation prevents loss of rig time in non- 
. . ‘ Many drillers are saving time by permanent- 
productive rotation. ma | ly attaching Simplex Screw Jacks to the 
— underside of their rig floor. When the rig 

is to be moved, turnbuckle bracing is un- 

fastened and jack is swung up, out of way 

At new location, jack is swung down, turn- 

Write for complete information and prices buckles attached and jack is ready to level 
on Kinzbach Pilot Speedmill Liner Cutter and vie. = can’t get lost, is always available 
other milling tools. There's a complete line of Simplex jacks— 
screw, lever, hydraulic—for all oil field uses 


SEND FOR FREE 
CATALOG 


KINZBACH TOOL CO., INC. 


P. O. Box 277 7 HOUSTON, TEXAS TEMPLETON, KENLY & CO. 


EXPORT: 74 TRINITY PLACE, NEW YORK, N.Y. 
2521 Gardner Road, Broadview, Iilinols 
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New Equipment 


bar stock, while the adjusting nuts and 
stem are stainless steel. The valve is de- 
signed for maximum working pressure of 
5000 psi, or a maximum temperature of 
150 F. It is supplied with a %-in. NPT 
male inlet and 44-in. NPT female outlet. 
Garrett Oil Tools, Inc. 


Circle number (2) on reply card 


All-Purpose 








New JENSEN Rotary Balanced JACK offers: 


SAFE, EASY 
RACK-AND-PINION 
COUNTERBALANCE 


Line Cleaner 


Recently placed on the market is a line 
cleaner called “Jet Away,” manufactured 
and distributed by Bowen Itco, Inc. It 
cleans regardless of line speed and will 
clean line and apply rust inhibitor in one 
operation. Cleaning action is accom- 
plished by the forcing of air, water, or 
steam through 3 funnel shaped orifices, 
which produces a thin high velocity jet ai 


OPERATED BY ONE 
MAN WORKING ON 
THE GROUND 


Unique Jensen rack-and-pinion sys 
tem assures speedy weight adjust 
ments, gives both lead and lag 
counterbalance. And Jensen Rotary 
Jacks are simple to install on flat concrete surfaces or on simplified stee! skids to make your well 


easier and less costly to equip. 


Send now for your copy of our catalog, fully describing the new Jensen Rotary Series and the famox 
Beam-Balanced Line 


STOCKED BY YOUR LOCAL SUPPLY STORE 
Made by JENSEN BROS. MFG. Co., INC. P. 0. Box 477-8, Coffeyville, Kansas 


Export Office, 250 Park Avenue, New York 17,N.Y 


each of the cleaning and drying ports. It 
will clean any type or size of line or cable, 
sand lines, conductor cables, and swab- 
bing lines, and will keep polish rods on 
all types of pumping units clean. 

The cleaner is constructed of high 
grade aluminum alloy, heat treated and 
machined. At points of wear non-spark- 
ing bushings are inserted. The unit may 
be positioned on top of drill pipe, well 
head, or lubricator. Bowen Itco, Inc. 

Circle number (3) on reply card. 


lron Sludge Reduced 
by Fe Acid 

Halliburton’s Fe Acid is designed to 
help stop the plugging action of reddish- 
brown sludge which may precipitate from 
spent hydrochloric acid. Its application 
is primarily for treating water disposal 
and waterflood wells where deposits of 
iron oxides, sulfides, and hydroxides from 
the water have collected on the formation 
face. Such iron compounds can be dis- 
solved by ordinary acids, but are dropped 
from solution when the acid is spent. Fe 
Acid dissolves the iron and keeps it dis- 
solved for a longer period. The result is 
ample time for removal work or easier 
cleanout operations and lower injection 
pressures. Halliburton Oil Well Cement- 
ing Company. 
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1S BUILT TO ROUGH IT! 


There's a lifetime of luxurious living anywhere 

in an ABC Mobilehome. Every detail is as fine as 

long experience and skilled craftsmanship can 

moke it. The 110 and 220V wiring and coded plumbing 
exceed any demand placed on them. The one piece body 
will not develop cracks or squeaks os you roll up the miles 





Look For These ABC Features: 1|'2" of hand packed insulation all around 
and 2” overhead. Radiant floor heat circulated evenly and economically 
throughout the coach. Full 7’ ceilings, genuine hardwood interiors, nationally 
advertised appliances. Heavy gauge fire proof steel roof and bottom. Temperature 
controlled aluminum siding, dust proof doors and windows 

ABC’s cantilevered, welded steel tandem chassis is mounted on a standard width 
tread and heavy duty tires for safe towing anywhere 

Your ABC dealer will make delivery anywhere in North America 


See your telephone directory or write to 


ABC Coach Co. ine 


1015 Van Buren — Loveland, Colorado 
241 West Highway 322 — Clarion, Pennsylvania 
= 


36 Floor Pians 
8 and 10° Widths 


Liquid Level Controls "to S Geneon 

Precise control of liquid level is ob- 
tained with new type single-stage, narrow- 
differential liquid level controls recently 
added to the Magnetrol line. Small move- 
ment between make-break contacts pro- 
vides high sensitivity to level change. The 
units will control liquids of specific grav- 
ity 0.30 and up, at temperatures to 500 F 
and pressures to 5000 psi. 

Displacers are available in many ma- 
terials including Karbate, porcelain, and 
Stainless steels. With stainless steel dis- 
placers, interface applications are also 
possible. Magnetrol, Inc. 
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The MHCG Gold Seal is 


Your Guorantee of Honest Valu« 
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New Equipment 





Valves for 
Dual Completion 

A new line of Hypreseal dual comple- 
tion and recessed body valves — used pri- 


marily on Christmas tree installations for 
dual-producing zones —are now avail 





JDC — for 











P.O. BOX 14484 


B-118 FOR FURTHER 
“ ADVERTISED PROC Ts 


@ adaptable for 
release by changing the subs 


7010 ARDMORE STREET 


able from Rockwell. The valves embody 
the basic Rockwell-Nordstrom valve 
principles of pressure lubrication and port 
grooving in an advanced design particu- 
larly suitable for high pressures, elevated 
temperatures, and other severe conditions. 

The dual completion valves come in 
1¥%2, 1%, 2, and 2%-in. sizes at 3000 
and 5000 psi working pressure. The re- 
cessed body valves come in 142, 1%, 2, 
and 2%-in. sizes at 2000 and 3000 psi 
working pressure. Rockwell Manufactur- 
ing Company. 
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Extended Cycle-Rate 
Pumping Unit 

An increase in the cycle rate of Axel- 
son’s 4-ft Hydrax hydraulic a unit 
provides a more versatile unit for vary- 





J PULLING TOOLS 


designed for heavy duty 


“jar up” or “jar down” 


@ adaptable for short or long fishing necks 
by changing the cores 


JUC — for pulling subsurface controls with 


short fishing necks requiring 
down jarring to release slips or 
dogs without releasing pulling 
tool from fishing neck 


pulling locking mandrels and 
latches that do not require jar- 
ring down to release slips or 
dog. 


FOR WIRELINE TOOLS AND SERVICES 
CONTACT YOUR NEAREST CAMCO REPRESENTATIVE 





CAMCO, INCORPORATED 


HOUSTON, TEXAS 


INFORMATION ON 
SEE READER SERV E ARC 





ing field production requirements. The 
unit, manufactured by the Axelson Manu- 
facturing Company, a division of U. S. 
Industries, Inc., has been modified to 
allow an extended cycle rate from 6 to 9 
cycles per min. This design provides high 
volume production at minimum cost to 
the operator without destroying the in- 
herent advantages of hydraulic pumping. 
Axelson Manufacturing Company. 
Circle number (7) on reply card. 


Solid Block 
Christmas Tree 


A new composite Christmas tree has 
been developed by Cameron Iron Works, 
Inc., with the cooperation of companies 
associated with the Royal Dutch/Shell 
group. The new tree is a single string 
solid block tree valve with swabbing 
valve, choke, and flowline valve, plus gin 
pole socket and small threaded outlets for 
pressure control equipment and sampling. 
The tree takes up only 20 percent of the 
space required by conventional trees of 





the same pressure rating and size, yet pro- 
vides 10 percent more flow-way because 
of the oversize bore feature. 

First trees of this type in the 3000 psi 
working pressure range have been pur 
chased to be installed in Lake Maracaibo 
The tree is so compact that it can be 
covered completely by a slip-on cover, 
which reduces possible damage due to col- 
lision in the lake. Design also makes it 
possible for the flowline to parallel the 
casing down to a depth in the lake which 
will give ample ship clearance. Cameron 
Iron Works, Inc. 

Circle number (8) on reply card. 


Bactericide for 
Waterflood Systems 

New Nalco 322 is a combination bac 
tericide and corrosion inhibitor recently 
announced by National Aluminate Cor- 
poration. The product was developed pri- 
marily to provide waterflood operators 
with a chemical that will control sulfate- 
reducing bacteria and other organisms in 
brine systems. It is said to be equally ef- 
fective in salt water disposal systems. 

The product is a dark amber, organic 
liquid packaged and shipped in non-re- 
turnable, 55-gal drums. Normal dosage 
range is 10 to 25 ppm when the product 
is fed continuously to a non-recirculating 
brine system as in waterflood or disposal 
operations. National Aluminate Corpora 
tion. 

Circle number (9) on reply card 
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Drilling=Producing 
Literature 


Magnetic and 
Motorized Valves 


A new 24-page catalog issued by The 
Mercoid Corporation illustrates and lists 
specifications of magnetic and motorized 
valves for use with air, water, gas, steam, 
oil and refrigerants. Also included are 
solenoid coil rating tables. Another fea- 
ture consists of 2 flow charts, one for 
liquid, the other for compressible fluids. 
Dimensional drawings are included. The 
Mercoid Corporation. 

Circle number (10) on reply card. 


Inert Gas Producing 
Equipment 

A description of the entire line of pack- 
aged inert gas producing equipment 
manufactured by Southwest Industries, 
Inc. is contained in a 4-page brochure 
published by the company. In it are in- 
cluded inert gas generators, nitrogen gen- 
erators, carbon dioxide generators, car- 
bon dioxide removal units, gas purifiers, 
gas drying equipment, and compressors 
and storage systems. Southwest Industries, 
Inc. 

Circle number (11) on reply card. 


Offshore Equipment Catalog 

A new equipment catalog has been 
published by Joe Stine, Inc. The 20-page 
publication features hydraulic equip- 
ment manufactured by the company for 
offshore operations. Hydraulic equip- 
ment described includes barge spud jacks, 
yoke-type spud jacks, rig skidding jacks, 
casing drivers, and hose reels. Also de- 
scribed are mud systems, bunk houses, 
utility houses, derricks and substructures, 
drilling equipment, and prestressed con- 
crete manufacturing equipment. Joe Stine. 
Inc. 

Circle number (12) on reply card. 


Instant Antifoams Samples 
and Information 


A 3-page information sheet and free 
samples of new Hodag instant antifoams 
are available from Hodag Chemical Cor- 
poration. Antifoams are available in 
many different formulations to suit speci- 
fic requirements. The information sheet 
includes features of the antifoams, when 
and how to use them, what quantities to 
use, and general theory behind their use. 
The antifoams come in concentrated 
liquid, flake or powder form and are used 
as received or added to water to form a 
stable stock emulsion. Hodag Chemical 
Corporation. 

Circle number (13) on reply card. 


Review of Well 
Logging Methods 


Schlumberger has published a new and 
comprehensive review of its well logging 
methods entitled “Introduction to Schlum- 
berger Well Logging.” The book is in- 
tended as a text for those persons who 
wish to make a study of logging methods. 
This document provides an up-to-date 
review of the abundance of literature 
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dealing with all logging methods. The 
various logging services offered by Sch- 
lumberger are discussed in some detail, 
together with essential methods of inter- 
pretation. The discussion is kept as simple 
and clear as possible, with a minimum of 
mathematics. For those interested in mak- 
ing a more advanced study, the book in- 
cludes a comprehensive bibliography. 
Schlumberger Well Surveying Corpora- 
tion. 


Circle number (14) on reply card. 


Meter Tube Catalog 


A new 20-page catalog details features 
and specifications of Daniel Flangnek 
standard meter tubes. Formerly custom 
items, meter tubes can be ordered as 
standardized components of oil and gas 
flow-measurement systems, knowing only 
the size, catalog number, and plate bore 
Standard units in stock are sizes 2 to 6 
in., pressures 150, 300, and 600 psi ASA 

The catalog also includes specifications 
on Daniel orifice flange meter tubes, 3 
section units, high pressure meter tubes, 
special end modifications, complete meter 
ing stations, power station units, and spec 
ial materials. Daniel Orifice Fitting Com 
pany 


Circle number (15) on reply card 


Mr. Driller: 
Are you 
trying to 
fita 


Are you 


getting the 


most from your 
drilling dollar 
by using the 


drilling method 


best suited for 
conditions? 


Investigate cable system drilling — 
you'll drill cheaper where the 
going is rugged—where old 
mother earth is poised to gobble 
up tools, tempers and time—and 
inflate your costs. 


On that next tough job—check 
drilling costs with your local cable 
tool contractor—or call us—we'll 
be glad to discuss your tough 
drilling problems. 


a 


S P AN G & Company 


DEPT. 0-7 


BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldiess Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil & Gas Wells, Prospect Drilling and Shot Blast Holes 
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LANE-WELLS AND 
ELGEN JOIN FORCES 





Gee, president of Elgen Corporation. 

The organization will continue to be 
known as Lane-Wells Company and 
will have its new head offices in Hous- 
ton, Texas. The company will offer the 
advanced Elgen Electrolog and acces- 
sory services in addition to the com- 


Lane-Wells Company, a division of 
Dresser Industries, Inc., and Elgen 
Corporation have joined forces in a 
new service organization, according to 
a joint statement by J. B. O’Connor, 
president of Dresser, John J. Neale, 
president of Lane-Wells, and Kirby 


COEEGOG0 
OIL FIELD TYPE i Ae ° 


LONG LIFE 
Heavy-Duty 















Heavy Duty 
Spring Loaded 





POWER 


TAKE-OFF 
Main Bearings are 40,000 hour type 


Eliminates the Pilot Bearing 


Oil or Dry 
Multiple Dise 





Heavy Duty 
Over Center 


Release and Main Bearings are lubricated for one year 
Main Bearings are 40,000 hour type 


Handles 5,000 pound Belt Loads 

Out-Board Bearings and Flexible Couplings eliminated 
Furnished with Single or Double Plate, Organic or Morlife 
faced Gear tooth Type Clutches 





Insure longer work life and reduce down-time with this NEW 
extra heavy-duty ROCKFORD POWER TAKE-OFF. 


Mc. FOR THIS HANDY ed complete = 





Gives dimensions, capacity tables and complete => 
specifications. Suggests typical applications. 


ROCKFORD Clutch Division BORG-WARNER 


1303 Eighteenth Ave., Rockford; Ill., U.S.A. Speed 


Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, tl. Reducers 


GG00C60C69 
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plete line of nuclear logging, perforat- 
ing, and other wireline services already 
offered by Lane-Wells. 

John J. Neale will continue as presi- 
dent of the company with Kirby Gee 
as vice president in charge of opera- 
tions. Other officers include J. D. 
Hughes, vice president in charge of 
sales, John H. Zauner, vice president 
and technical director, and R. W. 
Keener, vice president. 

The existing Elgen facilities and per- 
sonnel in Dallas will be utilized by 
the expanded organization to facilitate 
the broader operations. The Dallas 
sales office of Lane-Wells Company, 
under the direction of Dan McLendon, 
has been made a part of the head of- 
fice sales operations of the company 
An important change in the new or- 
ganization is a reduction in the geo 
graphical size of the divisions and crea 
tion of three new divisions with head- 
quarters in New Orleans, Denver, and 
Midland. These, with existing divisions 
headed in Houston, Oklahoma City, 
and Paramount, California, will give 
the company six divisions. 

In announcing the merger, J. B 
O'Connor said that it was evidence of 
Dresser’s faith in the good health and 
growth of the petroleum industry, add- 
ing that the recent slump in petroleum 
activity has in no way slowed down the 
program of expansion of the Dresser 
family. 

John J. Neale, head of the new or 
ganization, stated that Elgen brings 30 
logging and perforating units to the 
union. New services will be added to 
these units to offer more complete 
service in the search for and production 
of oil and gas. 

Founder and president of Elgen 
Corporation, Kirby Gee, said that the 
new organization will permit accelera- 
tion of the research already undertaken 
by Elgen, and promised several new 
tools to be made available soon 





Helmsmen of the new Lane-Wells:Elgen union 
are (left to right) Kirby Gee, vice president 
in charge of operations; J. B. O'Connor, 
president of Dresser Industries, Inc., and, 
John J. Neale, president of Lane-Wells 
Company. 
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he Kelini ' Refining 
Ringine or Petrochemical 
Gas Processing 


BUILT & 


Ti IVI oan Today, modern oil refineries and 
chemical plants require more and 


more complicated pieces of fabricated equipment—too large to ship by rail or road. To 


meet this need, Sun Ship specializes in building and shipping large carbon or alloy 
steel units by water (inland, coastal or overseas)... directly from our plant 


SUN SHIP 


BUILDING & DRY DOCK CO. 
CHESTER, PENNSYLVANIA 
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POWELL 7 


world’s largest family of valves - 



















Fig. 6003 Steel Gate Valve toubod 
pounds. Outside screw rising stem and 

yoke. Powell Steel Valves. 150 througt 

Fig 59-G Steel Lubricated Plug 2500 pounds, meet latest Standards F 
Valve for 300 pounds. Bolted gland type 
Flanged ends. Worm gear operated 
Sizes 6" to | inclusive 


ig. 3061-A New Steel Swing Check Valve 

for 300 pounds. Bolted flanged cap. Full 
unobstructed flow through the valve ts provided 
when disc is in wide open positior 









Fig. 375 Bronze Gate Valves for 200 W.P 
Union bonnet, inside screw rising stem 
Renewable, accurately guided, interchangeable 
nickel-bronze solid or split wedge discs 





Fig. 86190 -Steel “L.P. Gas” Globe 
Valve for 400 W.0.G. Steel angle and 
ft check valves also avatlable. Listed 
by Underwriters’ Laboratories. Inc 
ae 
i 





Fig 2456-SG Large stainless steel Gate 
Valve for 150 WP. Outside rew rising 

tem and yoke: interchangeable accurately 
guided solid or split wedge discs. End flange 


limensior onform te test standard 





A solution tor every kind of flow control problem is as near as your local 
Powell distributor. Powell valves are designed and engineered in the largest variety of metals 
and alloys, to handle any medium, every flow control requirement. There are Powell . 
distributors in all principal cities. Or, if yours is a special engineering problem, write to: 


THE WM. POWELL company * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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BUILDING & DRY DOCK CO. 
CHESTER, PENNSYLVANIA 
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MAINTENANCE AND ENGINEERING ISSUE 





Testing this catalytic reformer was made easier using methods described here. Unit, at Frontier Oi! 
Refining Company's Buffalo, New York, refinery, was tested with kerosine during subfreezing temperatures 


This systematic approach saves time and money... 


How to Pressure Test 
New Process Units 


Kenneth C. Jones and Robert R. Maddocks 


Blaw-Knox Company, Chemical Plants Division 
Pittsburgh, Pennsylvania 


A NEW REFINERY UNIT MUST BE PRESSURE 
TESTED before it can be put onstream. Primary purpose 
of this testing is, of course, to be sure the plant is capable 
of operating safely at design conditions. It is therefore 
important that testing be thorough and adequate, but not 
overly time-consuming. A well-planned program can reduce 
start-up problems and save time and money, as well as 
ensure plant safety. 

A proved method for developing and executing a testing 
program is given here. These are the six steps involved: 


@ Determine minimum required test pressures for 
all involved equipment and piping. 

@ Combine related equipment and piping with 

similar test pressures into systems which can be 

isolated and tested as a whole. 

Mark up mechanical flow diagrams, using a color 

code, to show systems and pressures to be used 

Develop general procedures to be used in testing. 

Review overall program with other concerned 

parties 

@ Carry out test in a minimum of time 
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Step 1 — Test Pressures 
Minimum required test pressure for piping is determined 
from the latest edition of the Code for Pressure Piping 
ASA B31.1, Section 3, “Oil Piping Systems.” This minimum 
test pressure is defined as 
P.. 1.SP - 
n os, 
where: 
P., iS Minimum test pressure In psig; 
P., is operating pressure in psig; 
S,,,, is allowable stress for the pipe in question at 100 | 
S, is allowable stress at the operating temperature 
Allowable stress values are given in tables contained in 
the ASA Code 
Required test pressure for equipment such as towers 
drums, reactors and heat exchangers is usually set at onc 
and one-half times the design pressure of the item 


Step 2 — Testing Systems 
After required test pressures for various items of equy 

ment and piping have been determined, the plant should 
be divided into a minimum number of testing systems. Each 
system will contain equipment and piping which can be 
conveniently and safely tested together at the same pres 
sure. A typical test system would be a fractionating tower 
with its overhead condenser, reflux accumulator, reflux lin 
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Prd tae ; Ea 
Distillation data and octane number data must be tabulated before 
machine calculations can be made to determine blending proper- 
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ties, Here, data are plotted for fuel blends in various combinations 
so that intermediate property points can be read. 


Ethyl Research Advances the 
Application of Electronic 
Computers in Refinery Technology 


By Dr. W. C. Healy, Jr., 


Supervisor of the Mathematical Analysis Section, 


Refinery Technology Division, Ethyl Research Laboratories 


D' RING the past three years, the use of 


electronic digital computers has ex- 
perienced tremendous growth within the 
refining industry, 

Each new application in this field has 
been part of an over-all effort to develop 
the most practical mathematical approach 
and machine computing technique, Once 
this is accomplished, the solution of similat 
complex problems becomes more routine, 


A New Section for 
‘Computer Study 


Ethyl Corporation, the leading manufac- 
turer of tetraethyllead, is vitally concerned 
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with means of achieving most effective use 
of “Ethyl” antiknock compounds. 


Studies of fuel composition, road per- 
formance, and octane improvement eco- 
nomics have for many years been a direct 
result of this philosophy. 

Using past experience, the scope of stud- 
ies by our Detroit Refinery Technology 
group has been broadened by the forma- 
tion of a Mathematical Analysis Section 
toadvanceelectroniccomputer application, 


Field of Investigation 


The major technical computer applications 
which have been studied to date are: 


INFORMATION ON 


1. Computations of the properties of gaso- 
line blends. 
2. Analysis of road test data. 


3. Processing of data from tetraethyllead 
and octane cost surveys. 


4. Determination of best allocation of gas- 
oline blending stocks and tetraethyllead. 
5. Analysis of refining process operations 
related to tetraethyllead use; e.g., re- 
forming. 
An extensive computer effort has been the 
determination of best allocation of gaso- 
line blending stocks and tetraethyllead 
(Item 4), a field of direct interest to those 
dealing with refinery operation. 
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Scope and 
Mathematical Approach 


An example refinery running 50,000 bar- 
rels crude per day might market several 
finished grades of gasoline blended from 
perhaps twice as many refinery streams, A 
blending problem from this refining situa- 
tion could consist of as many as 100 equa- 
tions with perhaps twice as many unknowns, 


In the past, this problem of optimizing 
an operation, while satisfying many re- 
strictions, has been a difficult one and is 
necessarily limited by the magnitude of 
computing facilities, However, one form 
of optimization problem, known as linear 
programming, can be solved by repetitive 
simple arithmetic operations. 


The basic process is known as the sim- 
plex method. 


Large-scale, high-speed computing ma- 
chinery has made linear programming an 
attractive means of arriving at the best 
solution of blending problems, even though 
linear approximations to some blending 
calculations are necessary. 


A requirement of this method is the 
availability of constant blending values. 

One approach to determine good blend- 
ing values is to use the technique of least 
Squares with component percentages as in- 
dependent variables. For each property, 
¢e.g., Motor Octane Number @ 3.0 ml. 
TEL-gallon, an equation is determined by 
least squares as follows: 


Y = X, B, + X:Be........ + XnBn 
where: 


Y = value of blend property 


X:, Xz... Xn are component propor- 
tions by volume 

B,, B: . .. Bn are blending values being 
determined 


Stepwise Solution of the 
Blending Problem 


The usual first step in a computer blending 


study to optimize blending economics is to 
perform a series of laboratory blending 
tests, Such tests provide data for compu- 
tation of blend properties and also verify 
computed properties. 


These specifications or blend proper- 
ties then can be expressed mathematically: 


Reid Vapor Pressure 

Volatility (specified by Distillation) 
Research Octane Number 

Motor Cctane Number 

Material Balance 


Since the final objective is to achieve maxi- 
mum dollar profit from the blending op- 
eration, economic features must be mathe- 
matically expressed as part of the total 
problem. A minimum list of economic fac- 
tors ordinarily considered and incorpo- 
rated in the study are: 


Tetraethyllead 


Alternate use values for components 
with more than one disposition 


“Net Back” values on products which 
can vary in quantity. 


After equations have been formulated, ex- 
tensive tabulation is necessary to record 
equation coefficients on computer data 
sheets, Following this, all data are key 
punched on computer cards. 


Proofreading is continuous, since a single 
incorrect sign or coefficient can throw off 
the whole computation. 


Once data preparation and card punch- 
ing are complete, cases of increasing profit 
to the refiner are generated on a large, 
high-speed computer. A study might entail 
generation of several hundred solutions. 


Final solutions are analyzed and inter- 
preted, A few of the better solutions are 
checked with actual laboratory blends, Fol- 
lowing this, the end results are reviewed by 
process engineers for application to refin- 
ery blending. 








GAIN IN PROFIT 
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How 
Ethyl 
Research 
is 

helping 
you 


The formation of a Mathemat- 
ical Analysis Section in Ethyl's 
Refinery Technology Division 
is another step toward most 
effective use of “Ethyl” anti- 
knock compounds by the oil 
industry. 

This new group of special- 
ists will be glad to share its ex- 
perience in computation tech- 
niques with your people. 

For further information, call 
your Ethyl Representative. He 
will be glad to arrange an ap- 
pointment for you with one of 
our Refinery Technologists. 


ETHYL CORPORATION 


New York 17, N.Y. 


— ETHYL 
CORPORATION 





RESEARCH LABORATORIES 
1600 W. Eight Mile Road, Ferndale 20, Mich 
2600 Co on Rood, Son Bernardino, Calif 











COMPUTING TIME 











Shown above is a sample plot of gain in 
profit vs. computer time. 


Ordinarily computer time is used until 
further increase in profit is negligible. 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 
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Genesis of a GENESYS System 


This Dynamic Memory Processor is a nucleus 
product creation of the Genesys Corporation. 
No product has ever approached all of its 
performance capabilities. A unique building 
block of advanced Genesys Systems, it achieves 
seven giant steps forward in economic, reliable 
process control using a minimum of 
associated hardware: 

.. Stores a vast amount of control capability 
on a simple, reliable memory surface 

.. Monitors, stores, logs information of any 
process or fabrication system 

. makes correlative decisions 

eee performs extensive computation 
in the memory 

.. decides on “system optimization” control 
through learning logic 

. assumes direct control of actuators and 

power elements 

.. checks itself automatically for 
optimum reliability 


} 


10131 National Boulevard « Los A 


| 
! 
| 
GENESYS COR ATION 


; 
| 34 © California i 


f 





ADVANCED CONTROL COMPUTER or the petroleuth, chemical and petrochemical industries 


See us in Booth 913 at the | S$ A Show 
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Typical testing systems or zones are illustrated on this simplified flow diagram of a catalytic reformer. 
It's recommended that in practice color coding be used on the flow diagram as an aid to checking and identification. 


and reboiler, along with all associated piping. Another sys- 
tem might be catalytic reformer reactors, plus fired pre- 
heater and reheaters, connected heat exchangers and asso- 
ciated piping. 

There are two major advantages to be gained by use of 
such test systems or zones: 

1. Insofar as possible the plant is tested in the same con- 
dition in which it will be operated. Necessity of installing 
temporary blanks in the lines to segregate testing areas is 
kept to a minimum. By this means, number of untested 
joints is reduced 

2. By eliminating unnecessary work in blanking off lines, 
time required for testing is reduced. 

In developing the systems and pressures to be used, two 
important points should be remembered. First, test pres- 
sures calculated for the piping are minimum values and 
higher test pressures may be used, if required, to fit into the 
overall system. Second, equipment is usually shop-tested by 
the fabricator; his guarantee will be invalidated if the item 
is tested at a higher test pressure than he used. Test pressure 
used for a system is, therefore, almost always dictated by 
the equipment involved and not the piping. 


Step 3 — Color-Coded Flow Diagrams 

Marking up and color-coding flow diagrams may seem 
to be an unnecessary step. Actually, indicating test systems 
and pressures to be used by color on flow diagrams will 
aid in three ways: 

1. In marking flow sheets, the engineer who devel- 
oped the test will more likely uncover discrepan- 
cies in the proposed program. Coded flow dia- 
grams thus provide an excellent means of review 
and checking. 

People responsible for program approval will 
find diagrams a real help in understanding the 
proposed plan quickly. 

Having the whole testing program simplified on 
easy-to-use diagrams is of great aid in the field. 
As tests are completed and approved, they can be 
checked off on flow sheets, thus giving an up-to- 
date record on testing progress. 
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Having the test systems defined on color-coded flow dia- 
grams will be found useful, even after original pressure 
testing is completed, for retesting systems that have been 
repaired, modified, etc. 


Step 4 — General Procedures 

Techniques to be used in performing tests must next be 
considered. Most common manner of testing is with water. 
In cases where water cannot be put into the equipment, 
some other liquid or a dry gas must be used. Air is often 
used at pressures up to 100 psig. 

ASA Code for Pressure Piping gives recommendations 
on safe performance of pressure tests. The following pro- 
cedure for testing is partly extracted from the “ASA Code 
and is presented as an example of those items to be con- 
sidered in formulating this part of the testing program: 

1. A hydrostatic test using water is the preferrable 
testing technique; however, auxiliary lines . 
steam tracing, fuel oil, etc. ... may be given an 
air test. In performing an air test, all flanges will 
be covered with masking tape with a small hole 
punched in the tape. All welds, fittings, and 
flanges will be checked for leaks with a soap 
solution. 

Instruments which could be damaged at the 
test pressure will be isolated from the system. 
Special attention will be given to pressure gages. 
Air will be completely displaced from lines and 
equipment by water when hydrostatically testing 
Pumps and compressors will not be subjected to 
the line pressure test unless so indicated on 
marked-up flow diagrams. 

Welds and mechanical joints will not be insu 
lated or otherwise covered during the test. 
Orifice plates will not be installed for duration 
of the test. 

Pressure relief valves will be rechecked prior to 
installation to insure proper relieving pressure 
Blinds will be inserted at installation between 
relief valve and process line to keep relief valve 
from popping during pressure testing the equip- 
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ment. These blinds will be removed upon com- 
pletion of the test. 

8. Control valves will be in open position while 
testing. 

¥. Lines supported by spring hangers will be blocked 
up temporarily to support line weight plus water, 
where required. 

10. Rather than relying on block valves, lines going 
off battery limits will be blinded. 





Step 5 — Review of the Program 
Approval of proposed testing program is the next step. 
You'll want to check your plans with safety personnel plant 
inspection people and management. They will have three 
basic questions: 
1. Will the test be safe? 
2. Will the test be adequate? 
3. Will the test be economical? 
By means of the color-coded flow diagram and the list 
of general procedures to be used, the soundness of the pro- 
gram can quickly be shown. 


Step 6 — Performing the Test 

Tests may be conducted either as the various systems are 
completed, thereby stretching them out over an extended 
period, or may all be conducted when entire plant is ready 
for testing. Advantages of performing all or nearly all of 
the tests together are that constant supervision is more 
practical, equipment involved is tied up for a minimum of 
time and men working on the tests become familiar with 
techniques being used. As a result of the foregoing, less 
time and money are expended on the tests. 

Basic disadvantage of testing this way is that weld and 
mechanical joints should be left uninsulated so that leaks 
can be detected. Waiting until all test systems are complete 
before testing may, therefore, hold up work of the insula- 
tors. Other crafts, such as pipefitters and boilermakers, are 
required during testing, but there should not be any prob- 
lem having these people available if the program is well- 
planned and can start during completion of the last system 


Handling Unusual Testing Situations 

By using techniques just presented, even unusual testing 
situations can be handled without difficulty. This was 
proved during winter of 1956-57 in pressure testing a new 
catalytic reforming unit built for the Frontier Oil Refining 
Company, a division of Ashland Oil & Refining Company, 
at their Buffalo, New York, refinery. Subfreezing tempera- 
tures precluded use of water as a testing medium. Four 
possible alternatives were considered: 

|. Nitrogen, 

2. Non-freezing brine solution, 

3. Non-freezing methanol solution, 

4. Kerosine. 

Nitrogen was eliminated as being too hazardous under 
the high test pressures required. Brine solution was not 
usable because of danger of subsequent catalyst poisoning 
from sodium or calcium ions. The methanol solution seemed 
feasible, but presented problems in reclaiming and/or sell- 
ing methanol used in the test. It was decided, therefore, to 
use kerosine. 

It was recognized that potential safety hazards were in- 
volved in using kerosine. Certain precautionary steps were 
therefore taken: 

1. To minimize handling of kerosine, the unit was 
divided into as few test systems as possible, and 
filling done through the pump-out system. 

To avoid excess kerosine spilling, leaking and 
possibly pumping into the wrong equipment or 
lines, a preliminary air test was made of each 
system before admitting kerosine. This test was 
to insure that all valves and plugs were properly 
set and to discover any large flange leaks. Air 
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1951. He served two years as a naval officer during WW II. He 
was technical advisor for Petro-Chem Development Company 

during 1951-52, primarily work- 
ing on direct-fired heater devel- 
opment and evaluation. During 
1952-53 Maddocks was a project 
manager for Bechtel Corporation's 
New York office, responsible for 
scheduling engineering manpower, 
preparation of proposals, and 
process unit construction and 
revamps. 

In his present capacity Maddocks 
is responsible for all of the Petro- 
leum and Petrochemical Depart- 
ment’s activities ... plant design, 
processes, proposals, contracts and 
sales. 

Kenneth C. Jones is a process engineer with the Chemical 
Plants Division of Blaw-Knox Company, Pittsburgh, 
Pennsylvania. 

After graduating from Grove City College in 1951 with a BS 
degree in chemical engineering, Ken joined Esso Standard Oil 
Company. During the next 4% years he was with Esso’s East 
Coast Technical Service Division, concentrating mainly on pre- 

diction of optimum refinery opera- 
tions, problems of gasoline blend- 
ing, and selection and economic jus- 
tification of new process equipment. 

Early in 1956 he assumed his 
current position with the Blaw- 
Knox Company. His activities since 
then have included design and sub- 
sequent pre-startup testing of vari- 
out process units. He has served as 
Blaw-Knox’s field engineer during 
the pre-startup testing of several 
new plants and is particularly well 
acquainted with the problems and 
difficulties encountered in the pres- 
sure testing of new units. 


leakage was found by observing pressure gages 
and by listening for leaks. 
To safely do hot work on pinhole leaks found in 
welds on lines which had been tested with kero- 
sine, two rules were enforced: 

a. The line to be welded upon had to be full 
of kerosine above welding point so that 
welding would not be done on a line 
containing hydrocarbon vapor; 

b. The line had to be vented at a high point 
to prevent possibility of having test pres- 
sure on the line during welding. 

To overcome difficulties from contraction due 
to pumping hot kerosine into cold equipment, 
kerosine was either allowed to cool before pro- 
ceeding with the test, or pressure loss due to 
contraction was taken into account. When pos- 
sible, of course, kerosine was supplied from cold 
storage. 

By observing these precautions, test was conducted with 

little difficulty and in a minimum of time. 


Conclusion 

The foregoing case is only one instance of a number of 
new installations which have been successfully and economi- 
cally pressure tested using the general approach given in 
this article. By using the techniques yourself, you can make 
your next pressure testing program a less painful and more 
profitable experience. “xk 
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MAINTENANCE AND ENGINEERING 
INSPECTION AND PREVENTIVE MAINTENANCE... 


KEY TO MAINTENANCE COST REDUCTION 





E. A. Hudgens, 


Supervisor-Inspection & Preventive Maintenance 


D-X Sunray Oil Company, Tulsa, Oklahoma 


MAINTENANCE COST REDUC- 
TION is a problem confronting many 
companies. This cost reduction must 
be accomplished to meet the ever in- 
creasing pressure of competition. It is 
being attempted by: 
@ Cutting inventories 
ciated taxes. 
@ Planning maintenance andsched- 
uling manpower. 
@ Inspection and preventive main- 
tenance. 
There have been many articles con- 
cerning each of these methods indi- 
vidually. It is the intent to point out 


and asso- 


here how all three are tied together 
and when combined, how they can af- 
fect desired results. 

The following is a brief description 
of what an equipment inspector is, 
what he inspects and what is done with 
the information he obtains. 

Responsibilities of an equipment 
inspector. An inspector is principally 
interested in process and pumping 
equipment, and storage tanks. 

A competent inspector must have a 
working knowledge of these types of 
equipment, together with a general 
working knowledge of chemistry, me- 
chanical engineering and petroleum 
processes. This knowledge must be 
combined with the ability to reason 
logically and to use good common 
sense. 

With these qualifications the inspec- 
tor can — by using various pieces of 
testing apparatus — determine condi- 
tion of equipment so that it can be re- 
paired or replaced. This eliminates 
costly emergency shutdowns and 
repairs. 


TYPICAL INSPECTION REPORT AND EQUIPMENT 


DCPECTION REPORT 
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He can then record this condition 
and the repairs made and place it in a 
permanent file. After a series of such 
inspections a rate of corrosion, erosion 
and mechanical wear can be estab- 
lished. This will permit the inspector to 
establish a life expectancy for equip- 
ment and predetermine the time when 
repairs or replacement will be needed. 
At the same time the inspector, in co- 
operation with the process, mechanical 
and corrosion engineers, can recom- 
mend alloys which economically pro- 
long the service life of equipment. 

Equipment Records —key to plan- 
ning and scheduling. With good records 
of equipment condition, efficient plan- 
ning and scheduling can be accom- 
plished. Known condition permits good 
planning of turnarounds and general 
maintenance. When maintenance is 
planned manpower can be scheduled so 
that maximum results may be obtained 
with a minimum of man hours spent 
Planned maintenance also tends to 
stabilize the maintenance force. 

Work is scheduled so that all crafts- 
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men will be busy at productive labor, 
but will never be unduly rushed. Not 
only will a better quality of work be 
done but the need of hiring and laying 
off will be greatly reduced or elimi- 
nated. A savings in unemployment 
compensation tax and a boost in the 
morale of the employees would result 

Finally, employees with a_ high 
morale who are not rushed in their 
work tend to perform in a safe man- 
ner, thus reducing number of accidents 
which increase insurance rates. 

Maintenance forces not used cor- 
rectly. It has been my observation that 
most companies have not had a main- 
tenance force, but have had what is ac- 
tually an emergency crew. 

They scurry from one emergency 
breakdown to another making “get by” 


repairs because lack of time and spare 
parts does not permit proper repairs to 
be made. A piece of equipment in a 
process cycle is like a link in a chain 
The chain always breaks at the weak- 
est link at the time of greatest load. In 
a process cycle this creates a costly 
emergency shutdown. Good inspection 
and preventive maintenance brings 
these weak links to light before they 
break and repairs can be made when 
there is no load on the chain. 

Maintain correct stock inventory. 
Policy in the past has been to maintain 
a storeroom with a large inventory of 
spare parts on hand so that “get by” re- 
pairs could be held to a minimum. Only 
those parts which were readily avail- 
able at a local supply house were not 
carried in stock 


Good inspection and preventive 
maintenance, combined with good 
planning and scheduling based on ac- 
curate records of condition, would per- 
mit any company to know in advance 
when spare parts will be needed. In 
this manner inventories can be cut 
down and parts can be ordered only 
far enough in advance to be on hand 
when needed. 

Need cooperation of all departments. 
It is possible to materially reduce the 
cost of maintenance by inspection and 
preventive maintenance combined with 
planning and scheduling, but it is some- 
thing which can not be done — espec- 
ially in an old plant — without the full 
cooperation of all departments in the 
company over a period of several years. 

x** 





HOW TO ENGINEER A CHEMICAL 
CLEANING PROGRAM 


Ray E. Tschupp 
Petroleum Service Division 
Oakite Products, Inc, New York, New York 


TAKE A UNIT off stream, clean it, 
have it ready for inspection within 24 
to 48 hours. You can do it —if you 
engineer your chemical cleaning pro 
gram 


Planning the Program 

Cleaning is a major item on the 
agenda of turnaround planning meet- 
ings. The planning group includes 
personnel from the processing, engi- 
neering, and mechanical departments, 
und frequently a representative from 
the chemicals supplier. 

From this meeting, and those which 
may follow, a complete cleaning sched- 
ule is drawn up. Copies are sent to 
each department, or excerpts with in- 
structions bearing on their part in the 
program. The schedules most fre- 
quently include a schematic drawing, 
showing the flow of the circulating solu- 
tion through the units. 


Procedure Used 
Here is a typical instruction sheet, 
together with a sketch of the hook-up 
used in cleaning a crude fractionating 
column 
Chemical Cleaning — No. 2 Pipe Still 
4. Column to be cleaned 
|. Fractionating Column 
13’—2%” Diam x 89’—9”, 
23 trays. 
B. Equipment and piping connections 
1. See attached sketch for piping 
arrangement. 
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Gasoline engine driven cen- 

trifugal pump. 

400-500 gal per min steam re- 

ciprocating pump. 

4. Wagon (3600 gal capacity). 
Cleaning solution 
1. Empty wagon and clean out. 
2. Fill with water to within one 
foot of tank top. 

Add cleaning solution or com- 

pound. 

Use steam lance 

thoroughly and heat. 

Above solution is concen- 

trated to permit dilution with 

liquid holdback on trays (an 
estimated total volume of 

3900 gal will be required). 

Note: Supplier representative 
or technical service engi- 
neer will be available for 
titrating solution to main- 
tain proper strength. 

D. Cleaning Procedure 
1. Check sketch to make certain 
all connections are properly 
made. 

Line up valves to permit taking 

suction from solution tank 

with centrifugal pump and dis- 
charging through 6-in. line to 
top of column (see sketch). 

Line up suction and discharge 

valves in lines to and from 400 

gal per min steam pump re- 

turning cleaning solution to its 
tank. 

Circulate 400-500 gal per min 

hot solution through column 

back to tank, a total of 12 

hours, 

Pump all solution to tank and 

an acid cleaning tank. 

a. Adjust pumping rates to 

avoid losing suction with 
either pump. 
Cut sufficient steam into 
discharge line of centrifu- 
gal pump to raise tempera- 
ture of solution to 210 F. 
When return flow has been 
established cut steam into 
column to maintain solu- 
tion temperature. Also, 
purge inert gas through 
column periodically (5 to 
10 minutes during each 
hour of washing). 

Water wash with sufficient 
volume fire line water to flood 
trays. Wash water will go to 
surface drain. Procedure for 
water washing will be the same 
as for washing except: 

a. Steam will be cut into 
pump discharge line to top 
of column during the early 
part of water wash. 

Steam will also be cut into 
bottom of column during 
this time. 


to mix 
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As soon as water stream 
clears shut steam off and 
wash with cold water. 
Discontinue washing when 
water reaches a pH 7-8 
and steam clears. 
Precautions 
1. Wear goggles and rubber 
gloves when mixing and 
handling solution. Solution is 
strongly alkaline. 
Gas test at tank manway per- 
iodically during early part of 
circulation. 
Use caution signs and inform 
people working in area that 
chemical cleaning is in prog- 
ress. 
4. Tag valves where required. 


Instruction Is Important 

From the foregoing it is easy to see 
the importance of familiarizing all de- 
partments with the proposed cleaning 
plans; in fact, to have all departments 
represented when making plans for a 
turnaround. 

Estimating steam requirements, pipe 
fitter and rigger time, availability of 
chemicals required, number of laborers 
needed to handle chemicals, etc., and 
scheduling for optimum work output, 
eliminates costly delays. 

A review meeting, a few days before 
bringing down the unit, is wise, as it 
often leads to clarification of minor de- 
tails which might upset the otherwise 
well-planned turnaround schedule 


Selection of Cleaning Agents 
Chemical cleaning, as mentioned be- 


fore, means more than mere acidizing 
Products designed for petroleum clean- 
ing today are complex blends of acids, 
solvents and wetting agents, or alkalis 
and soaps with solvents and chelating 
agents. 

Cleaning compounds are designed to 
remove specific soils with speed and 
efficiency, no one cleaning compound 
will, therefore, do all jobs equally well 

Selection of the cleaning material 
will depend primarily upon these 
factors: 

1. Charge stock. 

2. Type crude. 

3. Operating temperatures 

4. Time on stream. 

5. Type of metal. 

Other factors, such as the use of cor 
rosion inhibitors and water treatment 
materials during processing operations, 
will influence the material selection, but 
they are of secondary importance 


Equipment 

No matter how carefully or pre- 
cisely designed the material may be, it 
requires the right kind and amount of 
mechanical action to do its job, ef- 
ficiently. Pumps must have adequate 
pressure; circulation must be main- 
tained according to the compound 
manufacturer's recommendations, 
Heating facilities must be adequate to 
develop and sustain the required tem- 
peratures. Rinsing, which floats off the 
insolubles removed by the cleaning ac- 
tion and flushes out the cleaning solu- 
tion, should have sufficient pressure, 
agitation and time to do its very im- 
portant work x*** 
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POLYETHYLENE REDUCES 
PLANT CORROSION 


LOW PRESSURE, high density poly- 
ethylene is coming into increasing use 
for fighting corrosion in process plants 
Phillips Chemical Company, for ex- 
ample, has installed 2-in. electrical con- 
duit made from Marlex", their new 
low pressure, high density polyethylene. 

The conduit was installed in August 
1957 in the company’s ammonium sul- 
fate plants on the Houston Ship Chan- 
nel at Pasadena, Texas. Whereas life 
of the galvanized steel previously used 
was about one year in the sulfate dust 
and salt water atmosphere, the poly- 
ethylene tubing installed in highly acid 
areas such as beneath the platform on 
the crystallizer structure, the fines dis- 
solving area and the ship loading areas 
has eliminated the corrosion problem 
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Phillips says that cost of the poly 
ethylene tubing, purchased from a com 
mercial supplier, was 45 percent less 
than galvanized steel, Installation was 
quite easy, with joints fused in less than 
a minute by heating ends and fitting 
with hand pressure 

Polyethylene conduit was also re 
cently installed in the cooling tower of 
Phillips Petroleum’s Kansas City re 
finery. The company says that it plans 
to use the polyethylene conduit for all 
of its replacement work. Other applica 
tions programmed or in use by Phillips 
and its Phillips Chemical Company 
subsidiary include rope, hoppers, trash 
barrels, piping cooling tower fill and in 


strument housings x*** 
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HAVE YOU TRIED TITANIUM TO CHECK CORROSION? 


TITANIUM is getting increasing at- 
tention in process industries as a means 
of solving certain critical corrosion 
problems. Abstracted here is a full re- 
port on titanium in process plant 
applications — present and future — 
presented at the 50th Anniversary 
Meeting of the AIChE in Philadelphia, 
by Leo J. Barron, Specialty Products 
Section, E. I. duPont de Nemours & 
Company. 

Most present process applications 
are based on corrosion resistance. 
Other properties that have also ac- 
counted for some use include resistance 
to cavitation, low thermal expansion, 
resistance to sticking and “wetting,” 
and the combination of high-strength- 
medium modulus. 


Corrosion Resistance 

Titanium is in some respects simi- 
lar to that of stainless steel. Titanium 
forms a thin, tough protective film 
when exposed to air or most other oxi- 
dizing media. Because this film is easily 
maintained, particularly under oxidiz- 
ing conditions, titanium displays ex- 
traordinary resistance to natural en- 
vironments and to many strongly cor- 
rosive oxidizing chemicals and solu- 
tions. 

It is readily attacked by hydrochloric 
and sulfuric acids at even moderate 
concentrations and temperatures. De- 
spite this, a considerable number of 
applications have been made in hy- 
drochloric and sulfuric acid service. 
his is possible because the protective 
film can be preserved by presence of 
oxidizing agents in these acids. 

The excellent resistance of titanium 
to aqua regia is a notable example of 
uttack inhibited by an oxidizing agent. 

An outstanding feature of titanium 
with respect to corrosion is its resist- 
ance to inorganic chlorides, wet chlo- 
rine and the hypochlorites. Further- 
more it does not appear susceptible, in 
such environments, to stress corrosion 
cracking or to intergranular attack of 
the heat affected zone of welds. The 
only reagent found to promote stress 
corrosion cracking in titanium is red 
fuming nitric acid. 


Process Applications 

Unalloyed titanium rather than titan- 
ium-base alloys has proved adequate 
for most process applications. Its 
strength levels range from 40 to 70,000 
minimum yield, sufficient for chemi- 
cal equipment, It is readily welded and 
fabricated, and more is known of its 
corrosion behavior. 

Nitric acid operations represent a 
growing area of use. In one Du Pont 


C-12 


Titanium jet after-condenser operating in 
an environment of nitric acid, organic acids 
and brackish water 


plant a process involving 60 percent 
nitric acid at 480 F and 300 psi pres 
sure limited the service life of stainless 
steel condensers to six months. Titan- 
ium has extended life of the units to an 
expected 10 years. 

When the costs of labor associated 
with each six-month replacement are 
combined with actual equipment ex- 
penses over the 10-year period, total 
Savings realized by this plant through 
titanium will amount to an estimated 
$162,000. 

A titanium jet aftercondenser operat- 
ing in an environment of nitric acid, 
organic acids and brackish water 
proved very successful. Stainless units 
failed in 4 to 6 months here, with fail- 
ure being due to stress-corrosion crack- 
ing, which was probably accelerated by 
the brackish water. 

Several other firms have experienced 
similar results in nitric acid with titan- 
ium. Units presently installed include 
fabricated piping assemblies in diam- 
eters up to four inches, heat exchang- 
ers, coils, agitators and a variety of ac- 
cessories such as thermowells, diptubes, 
nozzles, fasteners and valve trim. 

Because of titanium’s immunity to 
both the corrosion and stress-corrosion 
effects of hot high-chloride water, the 
Gulf Coast and other coastal areas rep- 


THE 


resent a growing field of use for the 
metal. This is because the combination 
of expanding industry and decreasing 
fresh water supply is leading to the use 
of brackish water for process cooling 

The Wyandotte Chemicals Corpora- 
tion has reported several highly suc- 
cessful applications, including a so- 
dium hypochlorite heat exchanger; a 
pump impeller and shaft in an or- 
ganic chloride-hydrochloric acid-wet 
chlorine solution, and packing sup- 
ports in a chlorine-caustic tower. 

A cost study revealed an annual 
cost of $39 for the titanium pump im- 
peller compared to $420 for a nickel- 
chrome-molybdenum impeller. 

Because of a comparatively higher 
heat transfer rate, titanium has been 
reported as an effective improvement 
over glass and other non-metallics in 
sodium hypochlorite cooling installa- 
trons. 

Steam jet diffusers, handling high- 
pressure steam and dilute hydrochloric 
acid, represent probably the first in- 
dustrial use of titanium. In this case, 
the best previous material lasted 612 
months, Titanium units show no corro- 
sion or erosion effects after nearly 5 
years’ service. 


Cost and Justification 

Titanium mill products are priced at 
$8 to $14 per lb. When titanium’s lower 
density is considered, together with its 
fabrication expense — which is a little 
more than for stainless— a_ finished 
unit in titanium is only two to four 
times more expensive than one in 
stainless. 

itanium is outlasting other materials 
by factors ranging from 5 to 25. In 
terms of reduced downtime, main- 
tenance and lost product, economic 
justification is thus often striking. 


Future of Titanium 

For the next several years titanium 
is expected to make a continuing fur- 
ther penetration into present areas of 
use. Commercial availability of cast- 
ings, which is now a reality, has opened 
an entire range of pumps, valves, and 
similar apparatus to titanium speci- 
fication. 

Another step which will lead to in- 
creased industrial use concerns code- 
approval of titanium for unfired pres- 
sure vessels, which is now in progress. 

litanium-clad products, feasible in 
tanks and vessels, now enable several 
equipment designs heretofore im- 
practical. 

Titanium may some day be as widely 
used in process service as stainless 
steel, Barron concluded. *** 
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Two Maintenance Tips from Cities Service’s East Chicago Refinery 


K. L. Mertens 


Maintenance Superintendent 
Cities Service Oil Company 
East Chicago, Illinois 


SAMPLE LINES used in analyz- 
ing furnace flue gases on tall 
vertical fired heaters require 
frequent maintenance, such as 
unplugging or replacement. Pre- 
viously, these lines — 42 in. OD 
tubing — were bracketed togeth- 
er into a bundle along with a 
steam tracing line. Then they were covered with insulation 
to maintain the temperature above the freezing point during 
the winter season. Whenever these lines needed replacement 
or repair, 60 ft of scaffold had to be erected, insulation 
removed, and again reinsulated after the repair or replace- 
ment was completed. 

A sizeable savings was realized when a 3-in. diam carrier 
tube was mounted on the side of the heater (see sketch), 
extending from the bottom platform to above the top plat- 
form, some 70 ft above grade. The carrier tube is in reality 
60 ft of 3 in. threaded conduit coupled together and covered 
with standard 3 in. pipe insulation. The flue gas sample lines 
(144 in. OD tubing) and steam tracing line are pushed 
through the 3 in. conduit and connected by unions above 
and below the tube to the remainder of the system. In order 
to make the steam tracing line effective, the tube is sealed 
with plastic insulation at top and bottom to keep the lines 
from freezing during the winter season. 

Whenever one of the lines needs replacing, that particular 
line is uncoupled above and below the carrier tube and is 
pulled out of the tube at the bottom platform. The new re- 
placement line of 1-in. OD tubing is pushed down through 
the carrier tube from the top platform and recoupled into 
the system. 


SPECIAL DISTRIBUTION SYSTEM 
IMPROVES COMPRESSOR 
LUBRICATION EFFICIENCY 
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THIS DESIGN CUTS FLUE GAS 
SAMPLE LINE MAINTENANCE 
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ALL COMPRESSORS, whether used to compress air or 
gases, need oil added to the reservoir to maintain proper 
lubrication of the power and compressor sides of the ma 
chine. Previous to the tank storage installation, this quantity 
of oil was handled in five gallon cans, the operator filling 
the cans from lubesters and carrying them to each com 
pressor where he emptied the cans into the reservoir 

A simple lube oil distribution system was installed at a 
Fluid Hydroforming unit by setting a 225-gal capacity tank 
in one corner of the compressor house. An air operated 
pump is mounted in one corner of the tank. The discharge 
of this pump was piped to each of the three compressor 
reservoirs and so manifolded, as shown by the drawing 
After the pump is started oil flow is directed to any particu 
lar reservoir by proper valve manipulation. 

By this method of installation, an operator has only to 
start the pump at the tank, then go to each compressor 
where he opens the valve on the lube oil supply line, which 
allows oil to flow into that particular compressor reservou 

Auxiliary equipment on the tank consists of a cleanout 
plate, gage glass, inlet line from the barrel unloading station 
and a bottom drain valve. The tank is filled from the barrel 
unloading station through the tank filling line by use of 
another barrel pump 
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QUICKIE METHOD FOR PLUGGING LEAKING 
HEAT EXCHANGER TUBES 


TUBE LEAK ~ 
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EXCHANGER TUBE PLUGGED BY PACKING ONE END 


Here is a successful method of plug- 
ging heat exchanger tubes that Conti- 
nental Oil Company has used for sev- 
eral years. This method was observed 
in another refinery by one of Continen- 
tal’s labor foremen while on vacation. 

Prior to the use of this new tech- 
nique, a leaking exchanger tube meant 
one of two alternatives: 

Ride it out. 

Shut the unit down, steam out 
the equipment, and plug the 
leaking tube on both ends with 
a metal plug. 

Only the channel cover is removed 
in this method. If the heat exchange 


Exchanger tube plugged by packing one end. 


equipment is a condenser, it can usually 
be plugged without gas freeing. In fact, 
when there is more than one condenser 
in series, many tubes can be plugged 
on the run, 

Procedure used is as follows: 

Remove the channel head and locate 
the leaking tube or tubes using a rod 
about as long as the assembled ex- 
changer. Push it into the leaking tube 
until it seats firmly against the inside 
of the floating head. Then mark the rod 
next to the stationary tube sheet. Re- 
move the rod from the tube. 

From the marked length deduct the 
tube length less the thickness of the 


floating tube sheet. Cut the rod at this 
point; shove the short section into the 
leaking tube until it seats solidly against 
the floating head. 

Insert aluminum or lead foil into the 
tube, packing it firmly until there is a 
total foil thickness of approximately 
12 in. Use the long section of the rod 
to tamp the foil. This will permit you 
to judge the amount of foil in the tube 
by the position of the original mark. 

Remove the long rod and plug the 
stationary tube sheet end of the tube 
with a standard metal tube plug. Re- 
place the shell cover, and you are back 
in business. 

The sketch shows how an exchanger 
tube will look after it has been plugged. 

It has been found that in most in- 
stances this entire procedure requires 
approximately 30 minutes, If the leak 
is not too severe, the work can be per- 
formed on condensers while the unit is 
in operation. 

Choice of aluminum or lead foil 
should be made on the basis of the tem- 
perature and composition of the ma- 
terial flowing through the tube. It is 
not necessary to consider pressure, be- 
cause it has been found that the pack- 
ing will withstand more pressure than 
the tube itself. 

One word of caution is that this 
method will not work if the leak is the 
result of a split roll. 





New Method for Applying Polyethylene Vessel Linings 


A “COMMERCIALLY SUCCESS- 
FUL” method for applying polyethyl- 
ene to steel surfaces as lining material 
for tanks, pipe and valves has been an- 
nounced by Tank Lining Corporation, 
of Pittsburgh, Pennsylvania. 

Previous attempts to coat vessels 
with polyethylene have met only with 
limited success, according to Tank Lin- 
ings. They say that flame-spraying sys- 
tems have managed to “bond” plastic 
to steel but that the plastic lost many 
desirable properties and often broke 
down in use. Dip methods for applying 
polyethylene have been successful for 
small pieces, but are impractical for 
large tanks and vessels. 

Application technique. The new 
method involves special preparation of 
the base steel and spraying on a pre- 
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pared high molecular weight, high 
density, low pressure-type polyethyl- 
ene. This is followed by a carefully 
controlled heat treating process. 

Results obtained. Tests indicate the 
new application method does not 
weaken physical properties of the poly- 
ethylene, Tank Linings says. Although 
the polyethylene is specially-prepared, 
it is not extended, modified or plasti- 
cized before use, and it can be pig- 
mented if desired. 

Test panels lined with polyethylene 
have shown excellent resistance to 90 
percent sulfuric acid, 83 percent phos- 
phoric acid, alcohols, solvents, and 
other petroleum-petrochemical prod- 
ucts, the company claims. Experi- 
mental commercial applications on 
small tanks, agitators, baffles and pipe 
have performed well, it’s pointed out. 


Many uses visualized. Tank Linings 
says that the chemical-petroleum in- 
dustry’s annual corrosion bill is some 
$6-billion in terms of product losses 
and materials of construction. Thus, 
the company expects polyethylene lin- 
ings to be quite useful for storage tanks 
up to 3500 bbl capacity, railroad tank 
cars, tank trucks, process equipment, 
duct work, valves, etc. 

Other desirable properties claimed 
are the lining’s good electrical insula- 
tion properties, flexibility and resili- 
ency. Resistance to abrasion is said to 
be moderate. Use of polyethylene lining 
for vessels which must be easily 
cleaned is desirable, according to Tank 
Linings’ spokesmen, although its re- 
sistance to adhesion of foreign ma- 
terials is not quite as good as for Teflon 
and silicones. 
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The hydraulic tube bundle cleaner in action. Bundle rests on 
flanged rollers that can be adjusted for bundle length and diameter. 


HYDRAULIC TOOL TO CLEAN HEAT EXCHANGER BUNDLES 


W. M. Zingg 
and B.L. Canaday 


Dowell Division of The Dow 
Chemical Company 
Tulsa, Oklahoma 


A NEW HIGH-PRESSURE hydraulic 
tool has solved many of the problems 
encountered in attempting to clean heat 
exchanger bundles. This new tool re- 
moves deposits from bundle tubes by 
mechanical action of high-velocity 
water jets. 

The new heat exchanger jetting tool 
was developed to overcome many of 
the difficulties experienced in cleaning 
exchanger bundles. It has successfully 
removed practically every type of de- 
posit except for extremely heavy as- 
phalt deposits, which have not as yet 
been successfully removed. 


Bundle Cleaner 

The bundle cleaner shown con- 
sists of two bases between which ex- 
tends a movable beam which supports 
the hydraulic jetting head. This jet head 
is mounted on a trolley that is propelled 
along the supporting channel beam by a 
motor. 

Each of the bundle cleaner’s two 
base units has a pair of flanged rollers 
on which the bundle being cleaned 
rests. These rollers permit the bundle to 
be rotated so that it can be jetted from 
different directions. The flanged rollers 
can be positioned at various distances 
from the jet head to accommodate bun- 
dles of different diameters. 

In operation, an electric motor 
moves the trolley-mounted hydraulic 
jet head back and forth along the beam. 
The motor also raises or lowers the en- 
tire beam assembly either 14% or 212 
in. during each round trip of the trolley 
from one end of the beam to the other. 

Thus the jet head covers the entire 
vertical area of the bundle being 
cleaned. A complete cleaning cycle 
from top to bottom of a 36-in. bundle 


requires 16 min. Slightly more than an 
hour is required to jet a bundle this 
size four times, rotating it 90 deg be- 
tween each cleaning pass. 

The jet head delivers either 65 gal 
per min at 3000 psi, or 175 gal per 
min at 3000 psi, depending upon the 
pumping equipment employed. The 
number and size of jet orifices used 
with the jet head can be selected to 
provide maximum efficiency for the 
cleaning service performed. Such selec- 
tions are governed by the nature of the 
deposits encountered. 


Cleaning Procedure 

In cleaning a bundle, the bundle 
cleaner’s rollers are first adjusted for 
the diameter of the bundle to be 
cleaned. The bundle is removed from 
the shell, placed on the rollers, and ro- 
tated until the tubes present a horizon- 
tal passage for the high-velocity water 
jets. The beam which supports the jet 
head is adjusted so that it is parallel to 
the bundle’s tubes, and jetting is begun 

With many bundles, the entire jet- 
ting operation can be completed in 
about an hour and a half. This allows 
for jetting the entire vertical area of 
the bundle from four different direc- 
tions, rotating the bundle 90 deg after 
each jetting. 

Badly fouled bundles may require as 
many as three or four jetting passes 
from each direction, in some cases re- 
quiring as long as eight hours for 
cleaning. Further experimental work is 
now under way on problems of remov- 
ing heavy asphalt or polymerized de- 
posits. The difficulty in removing as- 
phalt is that, while asphalt is solid 
enough to resist the impact of high- 
velocity jets, it is resilient enough to 
absorb much of the energy of the jet 
streams. However, in many cases other 
deposits intermingled with the asphalt 
provide weak points which allow the 
water jets to enter and break away as- 
phalt deposits 
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Case Histories 

A bundle 4 ft in diam and 16 ft long 
was covered with deposits consisting 
primarily of iron oxides, with some hy- 
drocarbons, One pass or cleaning cycle 
by the high-pressure jetting tool from 
each of four directions thoroughly 
cleaned the bundle. Total jetting time 
was slightly more than one hour. 

Another bundle had deposits of 
fairly loose dry material. The bundle 
was 18 in. in diam and 20 ft long. Pitch 
of the brass tubes was so close that it 
was impossible to insert a knife blade 
between them. Therefore it was exceed 
ingly difficult to clean. The high-pres 
sure jetting tool cleaned the bundle so 
thoroughly that the cleaned tubes were 
a bright brass color. 

A slurry reboiler exchanger bundle, 
3 ft in diam and 16 ft long, was fouled 
with deposits of coke and asphalt. One 
from each of four 
cleaned the bundle thoroughly 

Three rectangular bundles 5 ft high, 
| ft wide, and 16 ft long, were cleaned 
The cleaning service was so effective 
that the refiner commented that these 
bundles were cleaner than they had 
been in the past 13 years 

A bundle 3 ft in diam and 16 ft long, 
touled with grease deposits, was jetted 
from four directions, two times in suc 
cession. It was completely cleaned ex- 
cept for a few spots of grease splattered 
by the jet stream. 

An eastern refiner had several bun 
dles 3 ft in diam and 16 ft long which 
were severely fouled with coke and as 
phalt deposits. The last time the refiner 
attempted to clean one of these bundles 
it was necessary after cleaning efforts 
to discard the bundle. One of these 
bundles was jetted with the bundle 
cleaner, The refiner had sawed out de- 
posits around the first few rows from 
one direction. After this bundle was 
jetted for about eight hours, it was 95 
to 98 percent clean ze 


pass directions 
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MAINTENANCE AND ENGINEERING 





WHAT BASE METAL ARE YOU WELDING? 


MAINTENANCE in the refinery 
brings many diversified welding prob- 
lems. Under service conditions metals 
fail in numerous ways. Many times 
welding is used to repair this damage 
so that a badly needed plant or ma- 
chine can be put back in operation. 

Ray M. Kolb, head foreman — weld- 
ing shop, Standard Oil Company (In- 
diana), states that when such a job 
arises there are some fundamental 
questions which need to be answered 
to assure a successful welding job. One 
of the most — if not the most — im- 
portant questions to be answered is 
what is the base metal to be welded? 

It pays big dividends to keep accu- 
rate material records of the parts in a 
plant that may some day require weld- 
ing. These records can best be obtained 
when equipment is purchased or built. 
One must still be careful to avoid am- 
biguous descriptions such as “stain- 
less steel,” “brass,” “aluminum,” or 
“alloy steel,” as many different types 
fall into each of these broad classi- 
fications, 

Practically all of these metals can be 
welded if their composition is known, 
but can cause considerable difficulty if 
a person has to guess what kind of ma- 
terial he is welding. 

For example, an occasion might arise 
requiring a repair weld on a part 
known only as stainless steel. It could 
be any one of many types, varying from 
a readily weldable material like 18 
chrome 8 nickel to a difficult to weld, 
air hardenable material like 12 chrome 
over 0.15 carbon. 

It is a great temptation when ma- 
terials of unknown composition are en- 
countered to turn the job over to a 
welder and let him worry about it. 
However, you will encounter fewer 
weld failures if you can tell the welder 
what material he is going to weld, as 
well as the proper welding procedures 
and filler material. 

To get an accurate metal identifica- 
tion would require a spectrographic or 
a quantitative chemical analysis. These 
analyses are expensive and usually it is 
not practical to wait long enough for 
such an analysis to be made. There are 

*Abstracted from the paper “Use of Welding 
in Maintenance” presented at the 9th Annual! 


Maintenence & Engineering Show, January 
27.30, 1958. 
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a few simple tests, however, that can 
give you some idea of the metal com- 
position. 

Observation of the shape, weight, 
color and scale or rust formation on a 
part gives you your first clues as to 
composition. By the shape of a part it is 
possible to differentiate between cast- 
ings, forgings, extrusion, plate, pipe, 
etc. Since you have a general idea as 
to what materials are used to make 
parts of this type, you have an initial 
start. 

Weight allows you to differentiate be- 
tween the light materials such as alumi- 
num and magnesium and the iron and 
steel. materials. Color characterizes 
most copper base alloys. Scale and rust 
formation frequently segregate plain 
carbon or low alloy steels from the 
stainless type or the high nickel copper 
alloys. 

Spark testing can often be helpful. 
Iron base or ferrous materials throw 
off a characteristic spark stream when 
held against a grinding wheel, while the 
non-ferrous materials such as copper, 
aluminum and nickel-base do not yield 
any appreciable spark. Testing is best 
done in a shaded area where the color 
of the spark stream can easily be seen. 

A medium or small grained grinding 
wheel turning at ordinary operating 
speeds produces a satisfactory spark. 
Best results are usually attained by 





r ME KNOW WHEN YOURE ALMOST & 
TART MART AQUOS 


comparing the spark from the un- 
known material with known samples. 
Care must be taken to use the same 
speed and contact pressure since the 
length of the stream will vary if either 
is changed, Welding rods are a source 
of sample material, but care must be 
taken in using coated electrodes as a 
comparison metal, since alloying agents 
are frequently added through the coat- 
ing. Spark testing charts are included 
in most handbooks and steel suppliers 
catalogues. 

A magnet helps us in identification, 
by separating materials into three 
groups: (1) Strongly magnetic, such 
as carbon and low alloy steels; (2) 
slightly magnetic, such as high nickel 
alloys and Monel, and (3) non-mag- 
netic, such as copper base alloys and 
aluminum base alloys. 

The magnet test has special signi- 
ficance with stainless steel identifica- 
tion, since the non-magnetic or slightly 
magnetic materials require no preheat 
or stress relieving. 

A nitric acid spot test is another way 
to get some idea of composition. A 
drop will not affect stainless steel or 
stainless iron but will produce a green 
or blue-green color with Monel or cop- 
per nickel and a brown color with low 
carbon steel. 

Chisel testing is frequently used to 
determine if a part is made of gray 
cast iron, malleable iron or steel. This 
identification can readily be made with 
a sharp-edged chisel and a hammer. 
By trying to cut a continuous chip — 
not over 1/16 in. thick — you can tell 
which of these metals is involved. 

With cast iron it is not possible to ob- 
tain a continuous chip, as it keeps 
breaking. In the case of malleable iron 
a short, slightly curved chip is ob- 
tained. It is difficult to obtain chips 
longer than 1 in. with malleable iron. 
However, if the piece tested is steel, 
a continuous curled chip over 2 in. 
long can be obtained. 

It must be emphasized again that 
the easiest way to know what metal you 
are welding is to keep accurate records 
from the time equipment is installed. 
The foregoing tests give you some idea 
of how to determine what kind of metal 
it is, but they do not give an accurate 
analysis. “kee 
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FIG. 2. New concrete pump base protected with saran sheeting 


PLASTICS...TO HELP FIGHT CORROSION PROBLEMS 


THERE ARE HUNDREDS of plastics 
materials at the disposal of the corro- 
sion engineer to solve protection prob- 
lems. Here are just a few of the appli- 
cations — described fully in a paper 
presented by H. W. Schmidt, D. R. 
Gray and J. A. Struthers of The Dow 
Chemical Company in a paper pre- 
sented earlier this year at the Annual 
Conference of the NACE. 


Acid Systems 

There are many areas in chemical 
processing where plastics can do a good 
job of corrosion protection. For 
example, Fig. 1 shows a concrete pump 
base which has been eroded and cor- 
roded away by the action of water and 
dilute hydrochloric acid. This deteriora- 
tion of the concrete had taken place 
after only two years of service. A simi- 
lar installation is shown in Fig. 2 after 
18 months of service. 

As soon as the concrete had set, 
flexible saran sheet was adhered to the 
green concrete with a contact adhesive. 
Lap joints in the sheets were made with 
a solvent. No deterioration of the con- 
crete or liner was evident and the life 
of this type of installation is expected 
to be many times that of unprotected 
concrete. 

This service also produces severe 
corrosion problems in the piping and 
pumps employed. Saran lined steel 
pipe, fittings and pumps complete cor- 
rosion protection of such hydrochloric 
acid handling systems 


Cooling Towers 
Another form of corrosion is that 


encountered in water cooling towers 
These installations historically use 
wood as a construction material for 
both the shell of the tower and the 
packing or decks inside. The wide 
range of water conditions which de- 
teriorate the wood through chemical or 
biological action remains as a major 
problem that limits the service life of 
the unit even though the wood has been 
chemically treated. This is particularly 
true of the internal packing 

Packings produced from plastics pro- 
vide a new approach to this problem. 
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Several specific plastic shapes have 
been developed which are geometric- 
ally very different from conventional 
wood splash decks and film type pack- 
ings. These shapes take advantage of 
the physical and fabrication properties 
of polystyrene, linear polyethylene and 
saran thermoplastics to obtain excel- 
lent performance characterisitcs at 
reasonable cost. ° 

These packings are completely free 
from biological attack and deteriora 
tion by rot. Polystyrene is suitable for 
use in many industrial units where the 
water is free from contamination with 
aromatics, chlorinated hydrocarbons 
and ketones. Linear polyethylene and 
saran packing is recommended for in 
dustrial units where these contami 
nants are present 


Vent Stacks 

A glass reinforced polyester vent 
stack is a good example of the replace- 
ment of wood construction at a saving 
in installed cost and maintenance. For 
example, the life of a certain wood 
stack was about eight years, but annual 
maintenance was required to tighten 
the stays. A glass reinforced polyester 
vent stack has given excellent service 
for two years completely free of main 
tenance. The installed cost is competi- 
tive with wooden stacks. 

These examples show how plastics 
are becoming increasingly important in 
fighting corrosion. Their moisture re 
sistance and chemical resistance makes 
them well suited for protection against 
corrosion *** 
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Have You a Special 
Heat Transher or Chiller Problem ? 


Hos the answer in its 


Seraped Surhace Exchangow 


OTHER VOGT PRODUCTS: Drop Forged Stee! Valves, Fittings and Flanges in a complete range of sizes @ Petroleum Refinery ond 


Send for Bulletin PE-1 today Chemical Plant Equipment © Steam Generators © Heat Exchangers © Ice Making and Refrigerating Equipment. 
Address Dept. 24A-RIRE 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 
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SCHEDULING DESIGN AND CONSTRUCTION 


.. +. Good Scheduling Saves $$$ and Headaches 


SCHEDULING OF DESIGN AND CONSTRUCTION 
WORK is a key phase of engineering work on new process 
units. Schedules, covering all aspects of engineering, design, 
fabrication and construction play an important role in com- 
pleting a major job with minimum delay and cost. Discussed 
here are the various types of schedules that must be prepared 
and typical time allotments. 

An overall master schedule, based on the firm cost esti- 
mate for the entire project, should be worked out in detail 
between the scheduling department and the engineering and 
construction department chiefs involved. This master sched- 
ule shows number of hours allotted to each item for design 
and construction, and indicates the order in which the items 
are to be handled. 


Scheduling Engineering Work 

Engineering work must be scheduled as carefully as for 
the procurement of shop fabricated material and equipment 
and for field construction. Basis for this scheduling is the 
original process planning and approximate cost estimates, 
plus the judicious use of past experience. 

The project estimate is already broken down into equip- 
ment categories. Using these standard categories and past 
experience, the scheduler allots hours for engineering work 
in terms of studies, specifications preparation, requisitions 
and drafting. 

Several techniques are used to determine time required 
for engineering work. For certain items it is possible to esti- 
mate hours as a percentage of estimated cost. As an example, 
engineering studies and requisitions needed for piping of a 
process unit is taken as five percent (as hours) of the esti- 
mated cost. Thus a $100,000 piping system would require 
about 100,000 x 0.05 = 5000 hours to design and issue 
requisitions. This figure would then be broken down into, 
say, 1800 hours for process and mechanical design and 3200 
hours for drawings and requisitions. 

For most items it is possible to assign a standard figure 
for hours of process and mechanical engineering, and 
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drawings and requisitions. Typical times might be as 


follows: 


Process & Mechanica Drawings & Requis 


Towers 40) hours 70 hours 
Drums 7 hours {0 hours 
Reactor 100 hours 0) hours 


Manpower assignments are then made in accordance with 
the schedule established. The scheduling doesn’t end there 
Continual follow-up is required to make certain that work 
is proceeding on-schedule ... if not, additional manpower 
should be assigned. Faltering in the design, drafting or pro- 
curement work can cause ser.vus dislocations in activities of 
all other departments 


Scheduling Field Construction 

Major key to completing this schedule is assembly of data 
on lead times —the time needed for shop fabrication and 
delivery of equipment such as vessels, heat exchangers, fur 
naces, valves, piping, instrument system components, etc 

Lead time data are available through the procurement di 
vision or purchasing agent's office. Typical lead times are 
difficult to establish since during one period certain valves, 
for example, may be off-the-shelf items and at another time 
may be in scarce supply. A vessel fabricator’s shop might be 
open immediately to start on a major vessel, or a three 
month delay might be involved 

Scheduling of lead dates for procurement involves back 
calculating from the field construction schedule according 
to first estimate of project completion, with adjustments 
made in both construction and procurement schedules ac 
cording to lead time estimates 

Included in the construction schedule is the field superin- 
tendent’s estimate of time required to secure major con 
struction tools and to assemble his field forces. This is 
usually done while engineering design work is proceeding 

Time for actual field construction follows a fairly definite 
pattern, such as in the example table showing time for actual 
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Piece suspended from derrick not visible in picture is being hoisted 
into place as part of a fractionating column for Tidewater Associated 
Oil Company's Orthoflow fluid catalytic cracking unit. 


field work in building a large catalytic cracker and an LPG 
plant. 

In these examples, scheduled periods were overlapped in 
such a way that individual working crews were engaged con- 
tinuously without any inactive periods. 


Total Project Time Breakdown 

A breakdown of total time for the project — from start 
to finish — is illustrated in Fig. 1. This chart shows work 
periods covered in preparing process information memos, 
writing process and mechanical design specifications, draft- 
ing, procurement, and construction. Note in the figure varia- 
tions in apparently similar projects — caused by differing 
complexity, labor conditions, etc. 

Normal overlapping of work by various departments is 
shown in this total time breakdown chart, which covers 
three complete refinery projects, three cat crackers and three 
pipe still jobs. In only four of these projects was actual field 
construction begun less than 12 months after project was 
authorized. 

Some of the process work is often done during the discus- 
sion period preceding authorization, as was the case in the 
third item shown in Fig. 1. 

Hours of engineering work after D-day—day when order 
is given to build the refinery—can be split among the various 
engineering groups in a fairly predictable way. For a large 
job — based on total engineering time — process engineer- 
ing uses 12 percent of the time, mechanical engineering 8 
percent, drafting 55 percent, procurement engineering 20 
percent, and preliminary process information memos, esti- 
mating and scheduling 5 percent. This does not include serv- 
ices of a staff engineer for coordination, nor an operator for 
starting up. 

Total engineering time for a standard-type crude pipe still 
would be about 20,000 hours; for a delayed coker of less 
standard design, 40,000 hours; a cat cracker of new design, 
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FIG. 1. Typical Engineering and Construction Times. 


MONTHS AFTER D-DAY 
2 18 24 30 


FIELD CONSTRUCTION. . . . 
17,000 BPD REFINERY 


PROCESS INFO MOS (6). . 
PROCESS SPECS (15)... . 
MECHANICAL SPECS (21). . 


REQUISITIONS (--).... 
PIELD CONSTRUCTION. . . . 


1,000 BPD REFINERY 


ROCESS INFC MEMDS (0). . 
PROCESS SPecs (9)... . 
MECHANICAL SPECS (23) 
DRAWINGS (1100)... . 
REQUISITIONS (500). . . 
FIELD CONSTRUCTION. . . . 


14,000 BPD EXPANSION 


PROCESS INFO MEMDS (6). . 
ROCESS SPecS (4)... . 
MECHANICAL SPECS (2). . . 
DRAWINGS (220) 

REQUISITIONS (--).... 
FIELD CONSTRUCTION. . . . 

















REQUISTTIONS (--).... 
FIELD CONSTRUCTION. . . . 











REQUISITIONS (350)... . 
FIELD CONSTRUCTION. . . . | 

















4000 BPD CAT CRACKER 
PROCESS INFO MEMDS (2). . 
PROCESS SPECS (2)... . 
MECHANICAL SPECS (1). . . 
DRAWINGS (--) 
REQUISITIONS (-- _ 
FIELD CONSTRUCTION. . . . 


——— 
| 








60,000 BPD PIPE STILL 


PROCESS INFO MEMOS (1). . 
PROCESS SPECS (1)... . 
MECHANICAL SPECS (0). . . 
DRAWINGS (313) 

REQUISITIONS (--).... 
FIELD CONSTRUCTION. . . . 








25,000 BPD PIPE STILL 


| 
——E EE 
| 
| 
——$—$4_____4 


PROCESS INFO MEMDS (1). . 
PROCESS SPacS (1)... . 
MECHANICAL SPECS (--) . . 
WAWINGS (--) 

REQUISTTIONS (--).... 
FIELD CONSTRUCTION. . . . 








00,000 BPD PIPE STILL 


PROCESS INFO MEMDS (2). . 
PROCESS SPECS (1) . ° 
MECHANICAL SPECS (2). . . 
DRAWINGS (--) 
REQUISITIONS (--).... 
FIELD CONSTRUCTION. . . . 














13,000 BPD PIPE STILL 


PROCESS INFO MEMOS (2). . 
PROCESS SPecS (1) .... 
MECHANICAL SPECS (1)... 
DRAWINGS (73) 

nBQUISTTIONS (104)... . 
FIELD CONSTRUCTION. .. . 
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Fluid coker at the new Delaware Refinery... 


Where Tidewater uses high nickel 
alloys to guard against corrosion 


i ..) 


Here’s the fluid coker at the 
Tidewater Oil Company’s new 
Delaware Refinery, which boasts 
the world’s largest initial ca- 
pacity. 

Like other units in this refin- 
ery, the fluid coker reflects lat- 
est practice in economical cor- 
rosion protection. To provide 
this protection, Tidewater engi- 
neers took full advantage of the 
properties of high nickel alloys 
You'll find the details in the 
table below. 

Throughout this ultra-mod- 
ern refinery, high nickel alloys 
such as Monel* and Inconel* 
combat corrosion by mineral 
acids and other troublesome 
corrosives. 





For more information, or for 
help with a corrosion engineer- 
ing problem of your own, write 
Inco’s Development and Re- 
search Division. 





The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall St New York 5, N. Y. 
4s 

CO, 


Schedule of Use of Monel nickel-copper alloy to combat corrosion by 
aqueous H2S and HCI in fluid coker at the new Tidewater Refinery** 








EQUIPMENT LOCATION MATERIAL 


Columns: Fractionator Top head Monel-clad stee 
Shell, tre 17 to tog Monel-clad stee 


Tre 7, 1g Mone! alloy 


Vessels: Fractionator-accumulator Nozzle Mone! alloy 
First commingler drum 
Second commingler drum 
Stabilizer accumulator 
Blowdown quench drum Mone! alloy 
Main water seal vessel! 


Bypass water seal vesse! 
Pumps: Foul water pump 


Piping: Foul water line, 


accumulator to stripper 


*Registeres tra ark **where temperatures go a 


INCO NICKEL ALLOYS 
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Gulf Oil's new Catalytic reforming unit at its Port Arthur, Texas 
refinery. Installation will convert 26,000 bb! a day of low octane gas 
to high octane motor fuel 


80,000 hours; a simple topping refinery, 100,000 hours, and 
a complete fuels refinery, 200,000 hours. 

Hours for all this engineering work are spread over a long 
period. For example, the work of 6 to 15 men of the draft- 
ing group would be about 10,000 to 20,000 hours for a 
crude pipe still or a cat cracker, but would extend over a 
period of about 12 months because of waiting for manufac- 
turers’ drawings and for details from process and mechani- 
cal design divisions, 

For one refinery construction job the procurement divi- 
sion was active for two years. Peak load for procurement 
took 18 men and lasted for three months. Most of the equip- 
ment was ordered four months after receiving process design 
specifications, but the work of reviewing manufacturers’ 
drawings, writing supplementary specifications and assisting 
the purchasing department in final purchases continued un- 
til the refinery went onstream. 


TABLE 1. Field Construction Patterns. 


Months of Active Construction Work 
Activity Catalytic Cracker LPG Plant 


Demolition and piling 1 ] 
Foundations 5 
Furnace 

Structural steel 

Veasels 

Pumps and drivers 

Exchangers 

Blowers 

Piping 

Electrical 

Instruments 

Compressor building 

Control house 

Insulation and paint 
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What the Engineering Department Does 

In the larger organizations process engineers write basic 
process design memoranda and complete process specifica- 
tion for use by the other three groups — mechanical, draft- 
ing and procurement. 

Process specifications give details on sizes of all towers, 
drums and vessels; type, size and tube distribution for fur- 
naces as well as tube size, total heat transfer surface and 
duty; sizes, duties and special qualifications for pumps, 
compressors, heat exchangers and instruments. 

Also included in process specifications are the interior de- 
sign of the towers and vessels with some detail indicated for 
arrangement of piping. This specification alone —for a 
complete crude pipe still — uses about 1000 hours of work. 

Mechanical engineers can start immediately after D-day 
to design offsite facilities, sewers, shops, buildings, marine 
terminals, roads and facilities for steam, power, water, air, 
housing and transportation: 

Preliminary drawings are made showing locations and ele- 
ments of process units as well as offsite facilities. A complete 
25,000 bbl per day refinery may call for about 17,000 hours 
of work in the mechanical design division. 

Drafting and procurement can proceed on the basis of the 
work of the process and mechanical divisions. 

Drafting for a cat cracker with reformer section, for ex- 
ample, was found to take 25,000 hours for a total of 265 
drawings. Drafting of water supply, sewers, storage tanks, 
piling and grading for a new refinery took 56,000 hours for 
a total of 480 drawings. For a refinery boiler plant, 11,000 
hours of drafting time were needed for 110 drawings, and 
for an Edeleanu plant, 20,000 hours for 216 drawings. 

The procurement engineering division is smaller than the 
drafting division, but larger than either of the design 
divisions. Procurement engineers write the detailed requisi- 
tions for materials and equipment. They also review manu- 
facturers’ quotations and drawings, and write supplementary 
specifications for equipment specified by other engineering 
groups. 

Procurement engineering work on a particular 25,000 
bbl per day complete refinery called for 55,000 hours. 


The Project Schedulers’ Job 

Project schedulers must foresee probable bottlenecks 
which could delay completion of the refinery project. They 
then schedule engineering work so that maximum effort 
can be applied on any limiting items that may arise at an 
early moment. 

For example, in scheduling a large, complicated reactor, 
schedulers must assume a long time in shop fabrication. 
Some preliminary drafting and procurement work will be 
scheduled for this item as soon as the first process specifica- 
tion work is completed. 

Schedulers must see that preliminary blanket orders for 
standard pipe sizes and standard structural shapes are made 
and sent out early in the project. 

Conferences with the field construction superintendent 
help schedulers prepare a realistic field schedule. This makes 
it possible to set the time schedule according to available 
manpower, and distribute work so that urgent items get 
priority treatment. 

An experienced scheduler realizes that construction work 
will drag if an obvious lull exists between phases of the job. 
The working forces will be tempted to stretch the work in 
hand to fill the empty period on the schedule, giving the re- 
sult of excessive manhours on the project. 


Next Month, The Refinery Construction Manual’s 
fifth chapter will discuss “Process Engineering and 
Design.” 
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=. where trouble-free performance is a matter of pride... 


DOW CHEMICAL COMPANY, TEXAS DIVISION, FREEPORT, TEXAS 


HEAT EXCHANGER TUBE for Applicat 
Marine to Petrochemical, from Compressor Inter 
“Cat-Cracker” Exchangers, in these popular Alloys Phospt 
Admiralty e Admiralty e Arsenical Admiralty e Red Brass, 85% 
e Deoxidized Copper e Arsenical Copper e Cupro-Ni 
20%-30% e Aluminum Brass e Aluminum Bronze, 5 


Metal e Duplex Tube 


SCOVILL MANUFACTURING COMPANY, Mill Products 


Heit ovehongor tbe 


One of the largest of The Dow Chemical Company's manufacturing 
installations is the Texas Division, where, in complex and bril 


{ 


plants hundreds of different components are processed and re 
produce more than 40 fundamental chemical products 
Chemical process condensers such as this at The Dow Plant 
Freeport, Texas, are vital links in the production 
tubed with Cupro-Nickel, 309% Heat Exchanger Tubes 
Combining excellent corrosion-resistant properties with 
very favorable mechanical properties, Scovill Tubes of tt 
make an important contribution to the trouble-free operati 
key units under very exacting service cor itions. _ 
Let Scovill Technical Service most experienced in the field 
help you establish the best heat exchanger tube specificatior 


trouble-free service in your own heat transfer equipme 


Division, 99 Mill Street, Waterbury 20, Connecticut. Phone Plaza 4-1171. 





Which is the best way to compress gas ? 


That depends. The compressor that’s right for small volume flow 


isn’t right for large volume flow—and vice versa. With the widest 


selection of compressors in the field, Carrier has the right 


unit for your process. Equally important, with greater experience 


handling more different gases in its compressors than 


any other manufacturer, Carrier offers application skill unmatched 


in the industry. Shown below are a Carrier Centrifugal 


Compressor for small volume flow and an Axial Flow Compressor 


for large volume flow. For complete information 


about them, call your nearest Carrier office. 


Or write Carrier Corporation, Syracuse, New York. 


For large volume flow beginning at 75,000 cfm, 
Carrier Axial Flow Compressors are the answer 
This unit, rated at 276,000 cfm, was made for use 
ina butadiene plant in the southwest. Carrier Axial 
Flow Compressors offer distinct advantages for large 
volume flow. Their high efficiency effects a signifi- 
cant reduction in operating costs. And their de- 
pendability is proved—the hundreds now in use 
have given reliable service for a total of over 60 
million operating hours. Frame sizes are rated up 


to 600,000 cfm when operating on air. 


For small volume flow starting at 1000 cfm, 
Carrier Centrifugal Compressors are the answer. 
This unit, the smallest in the Carrier centrifugal 
line, is installed in a refinery in Texas. Carrier has 
manufactured compressors that withstand pressures 
up to 2400 pounds, are driven with drivers of 
over 10,000 hp and attain extremely low temper- 
atures. Their ability to run 24 hours a day, 7 days 
a week, year in and year out, is a matter of record 
demonstrated in chemical, petrochemical and 


refinery processes in plants throughout the world 
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Which method is best for your 


PRESSURE or VACUUM requirements? 


A or any other gas behaves differently under each of 
these methods of compression or evacuation. But for 
any set of operating conditions, one method will have 
advantages that make it the most practical and economi- 
cal solution to the problem. 

Ingersoll-Rand, the only manufacturer of all four types 
of compressors, is in a unique position to help you select 
the most efficient unit for any job. Here are a few general 
comments on each type. 


Centrifugal Compressors. Ingersoll- 

Rand centrifugal blowers and compressors 

are available in single- and multi-stage 

units, for handling large volumes of air 

and all other gases at vacuum and for pres- 
sures up to 2500 psi and higher. Sizes range up to 20,000 
hp and capacities to 300,000 cfm. They can be driven by 
steam turbine, electric motor, combustion-gas turbine and 
hot-gas expander turbine. 


Reciprocating Compressors. I-R 

reciprocating compressors are avail- 

able in single- and multi-cylinder de- 
signs to meet a wide range of high-pressure, low-vol- 
ume requirements. They have been furnished in sizes 
from % to 7,500 hp, for pressures to 35,000 psi and vac- 
uums. Driver types may be electric, steam, oil or gas, and 
oil-free air can be provided by means of Type NL non- 
lubricated cylinders and valves. 


Axi-Compressors. The Ingersoll-Rand 

Axi-Compressor is a compact, space-saving 

axial-flow positive displacement rotary 

compressor that offers unique advantages 

within its operating range. It delivers a 
steady flow of clean, oil-free air or gas and can be direct 
driven by electric motors or gasoline engines. Available in 
capacities from 100 to 12,000 cfm for pressures to 15 psi 
and vacuums to 15” hg. Higher vacuums can be produced 
with water injection or with two stage units. 


Ejectors. For many applications, I-R ejectors 
offer maximum simplicity and economy, as 
they have no moving parts and require prac 
tically no attention or maintenance. They can 
be supplied for vacuums to 5 microns 
(0.000197” hg abs), as well as for pressures 
to 150 psig 


Your Ingersoll-Rand representative will be glad to give 
you complete information on any of these compressor or 
vacuum units—and help you select the one that’s best 
suited to your particular requirements. 











Ingersoll-Rand 


14-867 11 Broadway, New York 4, N. Y 





There’s no substitute for experience in engineered products 
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MODERN 
GASOLINE 
PLANTS 


...A Series on Economics, 
Design, Equipment 
and Operations 


Dave Vondy 


Constructive Engineering Company, New Orleans, Louisiana 


Part 5: Refrigeration — Vapor Compression and 
Ammonia Absorption 


LOW TEMPERATURE OPERATION is frequently ad- 
vantageous in several process operations in gas processing 
and liquids recovery plants. Applications range from con- 
densing tower overhead for high propane or ethane recovery 
to paraffin removal. Refrigeration is frequently used to 
improve absorber operation and to improve fractionation 
efficiency, is often used to simultaneously condense hydro- 
carbon liquids and water from a moderately rich gas.* 


Refrigeration Fundamentals 

Refrigeration effect is obtained by reducing pressure on 

liquid refrigerant so that it boils at sufficiently low tempera- 

“ture to remove heat ...as heat of vaporization for the re- 
frigerant...from the process stream. Best refrigerants 
are liquids with a high heat of vaporization and also having 
a low vapor compression load. Most common for industrial 
purposes are ammonia and propane at usual temperatures 
... Say —10 up to 40 F.... water for higher temperatures, 
and high vapor pressure liquids such as ethylene for deep 
refrigeration. 

Conventional rating method for refrigeration equipment 
is a carry-over from the ice-making industry, where one 
ton of refrigeration is equivalent to 12,000 Btu per hr. 
Actually, rated capacity is determined at a given set of 
operating conditions. Operating capacity will vary accord- 
ing to temperature level of the refrigeration, temperature 
of the refrigeration system’s condenser, and several other 
variables. Thus, the conventional ton of refrigeration rating 
system often causes some problems, due to misinterpretation. 


*See Modern Gasoline Plants, Part 2, “Cold Absorption 
Plants for Liquid Recovery,” The Refining Engineer, June 
1958, page C-16. 
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Application of refrigeration. Process streams are usually 
cooled by passing them through a tube bundle immersed 
in boiling refrigerant. In some instances, though, a separate 
flash tank is used for vapor separation while refrigerant 
flows through a heat exchanger to chill the process stream. 
This scheme can be used to advantage when refrigerant 
film heat transfer coefficient is significant in overall transfer 
rate and can be increased by positive refrigerant flow at 
the transfer surface. 

To avoid elaborate control systems when there are sev- 
eral loads, it is common practice to arrange two or more 
loads in series and to pass all the refrigerant through each 
exchanger. When a secondary load is located remotely, a 
liquid supply at condenser pressure can be piped to this 
remote location and the vapors returned to the vessel used 
for the primary load. 

Design for atmospheric temperature. All vessels in a 
refrigeration system must be designed to withstand vapor 
pressure of the refrigerant at atmospheric temperature. 
Otherwise, the elosed-system design would result in loss of 
refrigerant through relief valves if and when the system 
were shut down. 


Vapor Compression Systems 

In a vapor compression system, a compressor is used to 
boost refrigerant vapor from the required low pressure to 
an elevated pressure at which it can be condensed, normally 
with cooling water. 

Fig. 33 illustrates a typical flow scheme. Vapor from the 
compressor is condensed and expanded into the chiller, and 
low-pressure vapor from the chiller is returned to the com- 
pressor. No process pumps are used but the cooling water 
would usually be pumped. The compressor is protected 
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from damage by liquids by a scrubber and further by a 
liquid subcooler, vapor superheater which will cause carry- 
over liquid particles to be evaporated. 

Superheating is particularly important when a refrigerant 
(such as butane) is used which can condense upon com- 
pression without cooling, and also during cold weather to 
avoid liquid carry-over to the compressor, which would 
cause valve trouble. 

A trap is provided in the compressor discharge line to 
remove lubricating oil. If this foreign oil is not removed, 
it will cause trouble by reducing the heat transfer in ex- 
changers and by collecting in low points in the system 
Lack of attention to this problem is often a cause of trouble 
with a facility. 

Any foreign vapor will collect in the condenser and cause 
excessive condensing pressure increasing compression load 
Air and other gas such as ethane should be thoroughly 


purged from the system and avoided in refrigerant to be 
added to the system. The refrigerant should also be free 
of material having a lower vapor pressure (higher boiling 
point) since such material will collect in the chiller and 
require a lower pressure for a given refrigeration tempera- 
ture increasing compressor load. Such increases in com- 
pression load caused by foreign material are significant 
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they may well reduce the refrigeration capacity by more 
than 20 percent. 

When possible a refrigeration cycle is usually selected 
which will allow operation above atmospheric pressure to 
avoid air entrance into the system. 





Propane Often Most Economical System 

Propane is generally the most economical refrigerant for 
process use when available relatively pure, For this reason 
care should be taken when charging a system with a plant 
product to insure that as pure propane as possible is used 
Quite often a cylinder for compressing propane can be 
added to a compressor required for other use, and the engine 
size increased to handle both loads. When several process 
gas compressors are used, as to compress inlet rich gas to 
a plant, it is often practical to distribute the refrigeration 
load between two or more compressors to prevent complete 
loss of refrigeration in event of breakdown and during 
overhaul. When a refrigeration cylinder is added to a process 
compressor, provision is usually made to unload this cylinder 
quickly as with an automatic valve lifter or by-pass in event 
of trouble with the refrigeration cycle such as loss of cool 
ing water. 

When special compressors are used, it may be practical 
except in very small sizes to use two compressors to provid 
maintenance flexibility. Also in small plants it is often prac 
tical to drive a generator with the compressor engine to 
provide power to operate process pumps or to supply power! 
for some other use as to provide lighting in plants remotely 
located. 

The typical propane cycle of Fig. 34 is for a chiller tem 
perature of 5 F and a condensing temperature of 83 I 
Subcooling of the condensed liquid and superheating of the 
low-pressure vapors are shown. It can be noted that the 
compression load increases with increase in condensing 
temperature (increased pressure) and with decrease in 
chiller temperature (decreased pressure). 


Ammonia Systems Popular for Small Plants 
Because it is an excellent refrigerant readily available in 
small containers in the pure anhydrous state, ammonia has 
found wide use in small plants. Special compressors are 
used, incorporating protection against liquid load damage 
and design for high compression 
ratio with such features as cylin 
der cooling and special loading 
valves. All-steel equipment and 
accessories must be used since 
ammonia attacks copper and its 
alloys. Nominal care in handling 
to avoid excessive exposure is 
adequate to prevent injury when 
operators recognize the hazard 
Fig. 35 is a plot of ammonia 
compressor shaft horsepower as 
a function of chiller and con 
densing conditions. As indicated 
before, compression load is in 
creased by reduced chiller tem 
perature and by higher cooling 
water temperature. Highest com 
pression load occurs during sum 
mer months when high atmos 
pheric temperature causes high 
est process cooling load and high 
est cooling water temperatures 
A system designed for maxi 
mum load will not be used to 
tull advantage in the winter time 
if a constant temperature ts 
maintained on a load varying 
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Successful and profitable operations in the 

oil refining industry depend on accurate, complete, 
up-to-the-minute facts about all phases of 
management, manufacturing and marketing. UOP 
now offers refiners, potential or established, 

its comprehensive market research and economic 
evaluation service to provide all essential 
information from one qualified source. This service 
can provide a full and accurate analysis of all 

the factors affecting a successful operation. It covers 
such things as evaluation of markets and 
potentials, geographic factors and marketing trends, 
management and personnel analysis, product 
recommendations, process application planning, 
equipment analysis, financial requirements, 

earning potentials, facilities, manpower and raw 
material supply. Or whatever ‘‘knows”’ you 

need to know. UOP’s more than 40 years of service 
to the refining industry is good insurance that you 

can depend on our providing the facts and guidance 
to help you to the most efficient and effective 
refining operation. This service is available to any 
refiner, anywhere, regardless of the size or scope 

of his operation. 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 Algonquin Road, 
Des Plaines, Illinois, U.S.A. 


More Than Forty Years Of Leadership 
In Petroleum Refining Technology 
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with atmospheric temperature. It is frequently practical to 
design for higher refrigeration temperatures in the summer 
(lower in the winter), and likewise from day to night, to 
realize maximum utility from the equipment throughout 
the year. 

Close temperature approach in the condenser and the 
chiller, usually less than 10 F is justified to reduce com- 
pression load, but due to limited choice of compressors 
for a particular situation, a compressor must be selected 
to satisfy requirements under approximate conditions and 
exchanger conditions set accordingly. 
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Fig, 36 ABSORPTION REFRIGERATION 
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Ammonia Absorption Refrigeration 

Ammonia can be absorbed in water at the low chiller 
pressure and the solution pumped to a still for removal of 
the ammonia at adequate pressure to enable condensation 
with cooling water. This scheme has high heat, cooling and 
pump loads compared to a compression cycle, but avoids 
use of a gas compressor which may require considerable 
maintenance. Absorption refrigeration shows advantage 
when the load is high and utilities are cheap. 

Design of an ammonia absorption facility is complicated 
by nonideal liquid mixtures of water and ammonia, and 
special attention must be given to heats of solution. Ade- 
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quate engineering data is, 
however, readily available in 
the literature. A Ponchon- 
Savarit diagram (enthalpy vs 
composition) is useful in de- 
sign calculations. 

A typical absorption cycle 

is shown in Fig. 36. Ammonia 
is absorbed in water in an 
absorber vessel which is 
cooled with water to remove 
the high heat of absorption. 
Rich solution from the ab- 
sorber is pumped through an 
exchanger to recover heat 
from the bottoms leaving the 
still, and then to the still; bot- 
toms from the still are flowed 
to the absorber after cooling. 
Overhead product from the 
still, which is essentially pure 
ammonia, is condensed and 
expanded into the chiller. Sev- 
eral horizontal vessels are 
often used for absorption in- 
stead of one, usually with 
gravity flow of solution from 
one to another. 

At very low temperatures, 
water tends to accumulate in 
the chiller and it may be necessary to recycle a small 
stream of liquid from the chiller because chiller tempera- 
ture increases at a given pressure with increase in water 
content. 

Total circulation rate is a function of the chiller tempera- 
ture and the still bottom temperature, as shown by Fig. 37. 
The higher the still bottom temperature, the less ammonia 
left in the water and therefore the greater capacity the 
water has to absorb ammonia. A still temperature above 320 
F is generally necessary for economical operation but 
special situations where heat can be supplied at a lower 
energy level from a cheap source require special considera- 
tion. The lower the chiller temperature the more important 
that the still bottom be at a high temperature 


Comparison of Absorption and 
Compression Methods 

High cooling water requirement for an absorption system 
is often an economical disadvantage which should not be 
overlooked in application. Relatively little operating trouble 
and low maintenance cost (since basic equipment is more 
apt to be familiar to operators) may have considerable 
value particularly in small remote plants. 

Comparison of relative operating ease between absorption 
and vapor compression systems with ammonia refrigerant 
can be illustrated by the result of loss of cooling water flow 
in each. In absorption, loss of cooling water causes loss in 
refrigeration effect but all equipment stays in operation 
when an adequate control system is used, and the system 
lines itself out once cooling is re-established. In a compres- 
sion system the compressor(s) must shut down automa- 
tically or refrigerant will be lost due to excessive condenser 
pressure. When the cooling water loss is corrected, the 
compressor(s) must be started and loaded in a special 
manner manually, unless costly sequential starting equip- 
ment is installed. 


Deep Refrigeration 

To obtain very low temperatures, various cycles and 
combinations are used since a simple cycle will not meet 
the requirement. 
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Two stage refrigeration. All vapor is compressed to pres- 
sure adequate to enable condensing with cooling water. 
Part of the liquid is expanded into a chiller which is used 
to subcool the remaining liquid which is in turn expanded 
to a lower pressure chiller for useful effect. The vapors are 
compressed by a two stage compressor with the vapor from 
the liquid subcooler introduced between stages. 

A cycle of this type may be used to advantage when 
process cooling is to be carried out at two energy levels, 
one appreciably higher than the other, or when a consider- 
able temperature reduction by refrigeration is required and 
the two stage cycle enables more economical operation by 
transferring part of the heat at a higher energy level. The 
latter application is shown in Fig. 38. 

Cascade system. Refrigeration is developed at two or 
more energy levels and the useful effect of a higher tempera- 
ture cycle used to condense the vapors of the next lower 
energy cycle. Thus, propane can be used to condense 
ethylene vapors and a temperature below —100 deg obtained. 
Fig. 39 shows a typical ethylene cycle. Ethylene cannot be 
condensed with cooling water, and the useful effect decreases 
significantly with increase in the condensing temperature. 

For lowest process temperatures, as required in natural 
gas liquefication, advantage is usually taken of the tempera- 
ture drop which accompanies reduction in pressure. Thus, 
by cooling to some low temperature, natural gas at an 
elevated pressure can be expanded to a low pressure and 
partially liquefied. The cold uncondensed vapors are then 
recirculated with refrigeration recovered by regenerative 
heat exchange to obtain further condensation. Removal of 
additional energy increases condensation, so work is usually 
done in the expansion step. Flowing the gas through an 
expansion-type turbine is an example of this. 


Next Month in Modern Gasoline Plants: 

“Dehydration and Hydrate Inhibiting” will discuss meth- 
ods used for water content reduction, from the standpoints 
of both dewpoint control and eliminating potential operat- 
ing problems. x* 
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PARANOX-BLENDED OLS HELP KEEP ENGINES CLEAN! 


Ordinary lubricating oils take a beating in big, hard-working heavy-duty engines. 

High temperature, open-throttle operation causes hard varnish formations 

and oxidation breakdown. Low-temperature, short-period use causes wet sludge 

and deposits. Oils blended with Paranox® stay clean and lubricate at all temperatures 

for better performance and longer periods between overhauls. 

Enjay has developed the only complete line of high quality additives (Paramins®"). 

To meet the most exacting lubrication specifications, insist on Enjay Paramins. Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 5ist St., New York 19, N. Y. + Akron + Boston + Charlotte - Chicago - Detroit - Los Angeles - New Orieans + Tulsa 
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Philadelphia, Pennsylvania Work 
was recently completed on two 26,000 
B/SD Platforming® units at Gulf Oil 
Corporation's Philadelphia refinery by 
Procon Incorporated. Two 26,000 B/SD 
Hydrobon® units used with the Plat- 
formers were also built by Procon. The 
Platformer heaters were the largest ever 
built. Procon engineers recommended 
single heaters for each Platforming unit 
instead of two smaller heaters for best 
use of available space and maximum 
construction economy 








Al Kuwait, Kuwait Work is pro- 
ceeding on 4,000 B/SD Platforming- 
Unifining* units and a 7,200 B/SD pre- 
fractionator being built by Procon 
Great Britain Limited for Kuwait Oil 
Company at Kuwait on the Persian 
Gulf. Work covers mechanical and 
structural design, engineering, procure- 
ment, inspection and supervisory 
services for Kuwait 
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industries, anywhere in the world. New 
plant construction, expansion or modern- 
ization, whatever the requirement, Procon ee 

will do it right, and on time. eaten: a: 4-cie 


CON INTERNATIONAL S.A 


Procon service is available to the oil re- PRO C 1 
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No other hydrogen treating catalyst desulfurizes as well as 
new NICOMO.1. (NICOMO 1. maintains a commercially- 
proved 8% superiority in desulfurization activity.) No other 
catalyst offers such a major cost saving. (Because of lower 
bulk density, you need fewer pounds of NICOMO 1.) Full 
information in a new booklet. Write on company letterhead 
for your copy. Or see The Man From Davison. 


w.r.GRACE eco. 


DAVISON CHEMICAL DIVISION 
BALTIMORE 3 MaRVLANO 











CRITICAL 


REQUIREMENT: 
Rour i-the-Clock Service 
Under Continuous 





Pressure 





...at New Instrumented 


GENERAL TIRE Synthetic Rubber Plant at Odessa 


The nation’s first privately 
financed and first completely 
integrated synthetic rubber 
operation owned jointly by 
The General Tire & Rubber 
Company and The El Paso 
Natural Gas Company at 
Odessa, Texas utilizes 880 
instruments for absolute and 
continuous control by a 
single operator. 





Just 22 months after the agreement was signed between The General Tire & Rubber 
Company and The E] Paso Natural Gas Company, two new plants costing $32,000,000 
went on stream at Odessa, Texas to manufacture GR-S synthetic rubber. Now in full 
production day and night, a continuous stream of raw materials enters the General 
Tire plant at one end, leaving the other end as bales of synthetic rubber. The entire 
manufacturing process demands the utmost care in the control of timing, tempera- 
tures, pressures and the proportionate quantities of the various ingredients 

Eighteen pressure vessels fabricated by Graver of ASTM A-285 Grade C flange 
quality steel are important links in the modern automation chain at the General Tire 
plant. Built to be in operation around-the-clock under continuous pressure, the 18 
pressure vessels are symbolic of the meticulous fabricating craftsmanship Graver 
applies to processing equipment for the petrochemical, chemical and petroleum 
industries. Over a century of experience qualifies Graver to tackle the most exacting 
specifications. 


_ Building for the Future on GRAVER TANK & MFG. CO.|NC. 
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information in a new DOoOoKlet. Write on company letterhead 


for your copy. Or see The Man From Davison. 





FIG. |. An ethyl alcohol line at Shell Chemical Corporation's 
Houston plant became corroded where the line rested on metal sup 
ports. This view shows the pitted area after sandblesting. 


Epoxy resin and glass cloth combine to 





FIG. 2. Second step in repairing the line was the painting of a 
liquid formulation of EPON adhesive around the sanded areas. Pipe 
is resting on a temporary support. 


make... 


Quick, Dependable Pipe Patches 


| J. D. Wyant, Shell Chemical Corporation, Houston, Texas 


PATCHES MADE OF PLASTIC ADHESIVE and glass cloth have 
provided a durable, fast and inexpensive method of repair- 
ing corroded pressure vessels and piping at Shell Chemical 
Corporation’s Houston plant. 

In the new method, a liquid formulation of EPON® ad- 
hesive — manufactured by Shell Chemical Corporation - 
is combined with layers of glass cloth to make plastic 
patches. These patches have proved resistant to most of the 
solvents and corrosives used at Shell’s Houston plant. In 
addition, they will stand continuous exposure to tempera- 
tures ranging up to 250 F and pressures up to several hun- 
dred pounds per square inch, depending on the size of the 
repair and the form of the patch. 

The plastic patches can be applied without curtailing 
operating schedules except to depressure the equipment for 
the time required for application and cure. They can be used 
in the presence of flammable vapors and have proved suc- 
cessful where equipment size or wall thickness precludes the 
use of conventional clamps or bands 


The epoxy resin adhesive is easy to use. The resin is 
mixed with a curing agent and applied to the glass cloth. 
The resin sets up in from two to six hours. 

Here are some of the maintenance problems the epoxy 
resin adhesive patches have solved at Houston: 

One of the main process lines had been severely damaged 
by external corrosion at 45 different spots, but had not yet 
eaten through. Carrying ethyl alcohol, the all-welded 6-in. 
steel line is under the supervision of the Alcohol and 
Tobacco Division of the Internal Revenue Service which 
requires welded lines exclusively. To replace the corroded 
sections and reweld the line would have meant a shut-down 
of the ethyl alcohol unit, an expensive operation. 

As an alternative, the maintenance department wrapped 
the corroded spots with plastic bandages. Use of these mate- 
rials in temporary repair work had been under study for 
almost a year. Some of them — particularly those made with 
epoxy resin — showed that they could stand up against 
corrosive chemicals at medium heat and pressure over ex- 





FIG. 3. Next, a layer of glass cloth was wrapped about the 
treated area. Adhesive and additional layers of glass cloth were 
added until the bandage was four plies thick. 
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FIG. 4. This shows the completed repair, with the wear plate in 
position. The wedges and the temporary support were removed after 
the resin had cured. The line — damaged in 1956— is in operation 
today, thanks to the EPON adhesive bandage. 
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tended periods. 

The pipe had become corroded 
where it rested on its metal supports. 
It was raised and the rusted areas were 
sandblasted. A liquid formulation of 
epoxy adhesive was painted over the 
sanded areas, and a layer of glass cloth 
wrapped around it. Adhesive and ad- 
ditional layers of glass cloth were 
added until the bandage was four plies 
thick. 

When the wrap was completed, a 
steel plate, which had been rolled to fit 
the contour of the pipe, was coated 
with resin and held against the pipe 
with wooden wedges until the adhesive 
had cured. The wear plate distributed 
the stress of the support on the pipe 
and absorbed the abrasive movement 
caused by thermal expansion. After the 
adhesive had cured (about six hours), 
the repaired area was repainted and 
the temporary supports removed. 

The line is in operation today, and 
on the basis of findings on such plastic 
bandages, it is expected to remain so 
for many years 

Another case involved a leak in a 
4-in. nozzle carrying the chemical feed 
into one of the columns in the allyl al- 
cohol production chain. Because of the 
awkward location, the leak could not 
be stopped with gasket material or pipe 
clamps. Welding would have meant 
shutting down the column, venting the 
gas and removing the internal equip- 
ment and packing. The job would take 
25 man-days. 

Instead, the leak was bound with 
glass cloth and epoxy adhesive. The 
job took 10 hours, and the column was 
kept in operation until the next sched- 
uled shutdown — one month later. 

In several cases, epoxy-glass cloth 
patches have been used in direct con- 
tact with corrosive chemicals. One such 
application involved sulfuric acid 
fumes. 

In this case, the rubber liner in an 
18-in, steel duct carrying the fumes 
failed and the acid ate a hole roughly 
5-by-8 in. through the duct wall. The 
break was wrapped with two layers of 
glass cloth saturated with adhesive. The 
patch stood up for six months, after 
which time the new duct was delivered 
and installed. 

The adhesive and glass cloth neces- 
sary for emergency patching are now 
carried in warehouse stock at the Hous- 
ton plani. To date, these materials have 
been used primarily for patching and 
repairs. In addition, the resin and glass 
cloth have been used to reinforce weak 
materials such as lead pipe. It is ex- 
pected that new applications will be 
suggested by the success of these ma- 
terials in the repair field, and that epoxy 
resin, reinforced with glass cloth, will 
be used increasingly as a construction 
and structural material. x“** 
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OPERATING GUIDE COMPUTER GOES ONSTREAM ... 


This operating guide computer has 
been successfully placed into operation 
as a catalytic cracking unit at Esso 
Standard Oil Company’s Baton Rouge, 
Louisiana, refinery. 

New unit —first of its kind in the 
process industries in this country - 
was engineered and constructed by 
Leeds & Northrup Company. The sys- 
tem measures 160 process variables, of 
which 27 are computed operating 
guides such as catalyst circulation rate, 
carbon burning rate, material balance, 


etc. 


SEVERE LINE TESTS 
PROVE 


CARBIDE 
COATED 


CYCLONES 


SUCCESSFULLY COMBAT 
HIGH TEMPERATURE 
EROSION 


Carbide Coating is a fused lining 
of carbide applied to the inside 
surfaces of Cyclones and pipe by 
precise automatic process. The 
dense carbide overlay effectively 
resists erosion at cracking tem- 
peratures. Carbide Coating also 
permits cyclone design improve- 
ment for more capacity and 
greater efficiency. Write or phone 
for full details 


Bi-METAL 
eee 


PRODUCTS CO INC 


In addition to computing operating 
guides, the equipment prints out off 
normal conditions and furnishes on de 
mand hourly and daily log sheet sum 
maries of process operating data. The 
system incorporated a general purpose 
digital computer to make all the cal 
culations necessary. 

Esso spokesmen say the system will 
not only enable the operators to im 
prove process performance, but will 


also be used to develop techniques for 


ultimately “closing the loop.” 





e LONGER LIFE 
e LESS WEAR 
e LOWER MAINTENANCE 









REDUCE REPLACEMENTS, 
maintenance and 

shut downs due to 
erosive deterioration 
and warpage. 











Division of the 
AMERICAN ALLOY CORPORATION 
Cleveland 5, Ohio 
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New Computer Memory Unit 





Memory unit shown here is a basic ele- 
ment in an advanced control computer 
system developed by Genesys Corpora- 
tion. The dynamic memory processor is 
a hermetically sealed 8-in. disc with 2 
recording modes. One mode uses fixed 
channels for the many variations of digi- 
tal computation and control, the other a 
scanning head channel for data process- 
ing and correlative control. Hermetically 
sealed for use even in corrosive atmos- 
pheres, applications include fractionator 
control, optiminzation of cracking opera- 
tions, etc. Genesys Corporation. 

Circle number (41) on reply card. 


Square-Root Integrator 

New, compact square-root integrator is 
designed to provide a continuous means 
of automatically totaling flow. It can also 
be adapted to miniature strip chart flow 
recorders, forming an electro-mechanical 
integrator. Operating temperature range 
of the instument is —-40 to +150 F 
Librascope, Inc. 

Circle number (42) on reply card 


New Insulation Material 


An acid-resistant insulating and refrac. 
tory material has been created which is 
99 percent fused silica and can neither 
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oxidize nor absorb moisture. It is said to 
be unaffected by all acids, with the excep- 
tion of hydrofluoric and hot phosphoric. 
Insulating value of one inch of this ma- 
terial is equivalent to that of 18 in. of 
acid brick at an operating temperature of 
250 F, according to the manufacturer. 
Pittsburgh Corning Corporation. 
Circle number (43) on reply card 


Electronic pH Meter 


New compact pH meter for fast con- 
tinuous service over a wide range of field 
and laboratory applications is now avail- 
able. Electronic unit measures 5% by 6% 
by 2 in. and is said to be ideal for accu- 
rate determination of pH in raw, un- 
treated, treated, potable, cooling and 
waste waters, boiler condensates and 
feed waters, and oilfield blends and 
brines. Hagan Chemicals & Controls, 
Inc. 

Circle number (44) on reply card. 


Condulets Detect Danger 

New condulets provide at-a-glance indi- 
cation of operating conditions. A high- 
speed flasher on the alarm light attracts 
operator’s attention. An independent cir- 
cuit can actuate a horn, siren, or bell, if 
an audible signal is also desired. They 
can be used to indicate normal and ab- 
normal temperatures, pressures, liquid 
level, speed, load or any other conditions 
Crouse-Hinds Company. 

Circle number (45) on reply card 


Direct-Reading Viscometer 

A convenient, simple, direct-reading 
viscometer has been develoved to measure 
the kinematic viscosity of liquid in a con- 
tinuous flow process. Viscosity is read 
from a single manometric column with- 
out corrections or calculations. It works 
within an accuracy of 2 percent. National 
Bureau of Standards. 

Circle number (46) on reply card. 
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Tank Level Detector-Controller 

Major technological advances have re- 
sulted in lowering the cost of this instru- 
ment to make it competitive pricewise 
with conventional float-level controllers, 
according to the manufacturer. No part 
of it extends into the tank or vessel, and 
thus is completely free from fouling and 
readily accessible for maintenance. Indus- 
trial Nucleonics Corporation. 

Circle number (47) on reply card. 


Electronic Leak Detector 

New instrument is a special type of 
mass spectrometer “focused” on helium. 
It locates and gives a precise indication 
of the size of leaks in pressure, vacuum 
and hermetically sealed equipment. An 
audible alarm allows the operator to 
locate leaks while concentrating on prob- 
ing the suspected area. Consolidated Elec- 
trodynamics Corporation. 

Circle number (48) on reply card 


Forged Steel Couplings 

Availability of a newly-designed forged 
steel coupling, produced in sizes No. 5% 
and No. 6, which are said to be both 
stronger and lighter than cast steel coup- 
lings used in most of the same applica- 
tions, has been announced. The new 
forged steel couplings are being offered at 
a lower cost than cast steel. Koppers 
Company, Inc. 

Circle number (49) on reply card. 


Catalyst Support Material 

A new grade of activated carbon for 
use aS a catalyst support material has 
been developed. It is said to give better 
performance than previous grades in a 
wide variety of uses other than as a cata- 
lyst support. The new carbon is in form 
of 3/16-in. diam pellets for uniform im- 
pregnation and easy reactor charging 
Vational Carbon Company. 

Circle number (50) on reply card. 
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Storage Tank Catalog 

New 36-page storage tank and plate 
fabrication catalog is now available. Fully 
illustrated catalog describes all types of 
storage systems, including floating tanks, 
underground storage tanks, water storage 
tanks and treatment vessels. Also included 
is information on available facilities for 
fabricating all types of steel, aluminum 
and alloy plate vessels and structures. 
Hammond Iron Works. 

Circle number (51) on reply card. 


Magnetic Flowmeter Specs 
Obstructionless magnetic flowmeter 
utilizing the principle of electromagnetic 
induction to produce an a-c signal, which 
is directly proportional to flow rate, is 
fully described in new 4-page technical 
bulletin. Fischer & Porter Company. 
Circle number (52) on reply card. 


Steam Trap Manual 

New 40-page engineering manual is de- 
signed to assist the engineering and main- 
tenance profession in the sizing, specify 
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ing, selection and buying of steam traps 
and other fluid specialties. Piping details 
show correct methods of installing traps 
for a wide variety of applications. A 
dozen tables make it easy to select traps 
for various equipment sizes. V. D. Ander- 
son Company. 
Circle number (53) on reply card. 


Catalytic Sweetening Process 

A 4-page brochure explains new cataly- 
tic sweetening process. Literature also 
provides useful application information 
drawn from actual operational data. A 
comprehensive discussion of chemical re- 
quirements as well as treating costs is 
included. Flow diagrams and installation 
photos are provided. Petreco Division- 
Petrolite Corporation. 

Circle number (54) on reply card 


CO Boilers Described 


Boilers for burning CO gas are de 
scribed in a 20-page catalog which ex- 
plains design features that recover both 
chemical and sensible heat from waste 
gas. Cutaway views of construction fea- 


tures and tangential burners are included 
along with four pages of engineering data 
on waste fuel products. Combustion Engi- 
neering, Inc. 

Circle number (55) on reply card. 


Pump Nomograph Available 

This nomograph enable engineers to 
calculate ideal capacities for the con- 
trolled volume pump and the chemical 
holding tank within a matter of seconds. 
All one needs to use the nomogranh is 
the concentration of the chemical solution 
to be metered, the required chemical dos- 
age and the flow rate of the process 
stream. Milton Roy Company. 

Circle number (56) on reply card. 


Corrosion Resistant Valves 

Catalog describes new line of stock, 
wedge gate, check, throttle and digester 
cap valves. It tells how each unit has been 
designed for a specific service, to meet 
individual conditions of use. Each is built 
of a special alloy or plastic. W. G. Rovang 
and Associates, Inc. 

Circle number (57) on reply card. 
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Stainless Steel Booklet 


A completely revised 40-page booklet 
on the use of stainless steel is now avail- 
able. It includes special sections on the 
process, plastics and petrochemical in- 
dustries. Simple, easy to follow diagrams, 
photographs and comparative tables of 
stainless steels to various media are also 
included. Allegheny Ludlum Steel Cor- 
poration. 

Circle number (58) on reply card. 


Industrial Insulation 


A practical handbook for the field 
worker in industrial insulation has been 
compiled. It presents —in as practical 
and simple a way possible — solutions to 
a few of the daily field problems. Insula- 
tion foreman and maintenance superin- 
tendent will be especially interested in it. 
The Aber Company. 

Circle number (59) on reply card. 


Gas Purification Process 

Performance data and photographs of 
typical industrial applications of this gas 
purification process are outlined in a new 
booklet just made available. Applications 
listed for this process include natural gas, 
refinery gas, synthesis gas, hydrogen sul- 
fide recovery and many others. Chemistry 
and basic flow diagrams of the process are 
presented. Girdler Construction Division 

~ Chemetron Corporation. 

Circle number (60) on reply card. 


Manual On NaBH, & KBH, 


New 34-page manual of techniques 
covering the properties, reactions and 
handling requirements of sodium and 
potassium borohydrides is available. In- 
cluded in the manual are detailed discus- 
sions of reactions in aqueous and non- 
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New Literature 





aqueous solvents. Technical data com- 
pi ed from the most significant works pub- 
ished to date is presented in 13 conveni- 
ent tables. Metal Hydrides Incorporated. 
Circle number (61) on reply card. 


Corrosion Resistant Plastic 


Bulletin describes selection of the 
proper plastic for each and every chem- 
ical corrosion problem. Various fields of 
application are covered concisely and 
thoroughly with tables, pictures, dia- 
grams and descriptions. Manufacturer 
says that it will enable engineers to select 
and specify correct corrosion resistant 
plastic equipment to meet any situation. 
Haveg Industries, Inc. 

Circle number (62) on reply card. 


Thermocouple Data 


New engineering data bulletin describes 
the applications, advantages and mate- 
rials of construction of furnace tube wall 
thermocouples. Manufacturer states that 
installation time and costs have been cut 
up to 75 percent. Diagrams and a data 
sheet are included. Thermo Electric Com- 
pany, Inc. 

Circle number (63) on reply card. 


Polyethylene Cable Lacing 


Bulletin describes spirally-cut, non- 
combustible polyethylene cable lacing and 
how it is applied by means of a simple 
wiring tool. Lacing will secure any num- 
ber of wires in cables from “% in. to 4 in. 
in diameter. It is reusable and said to 
give excellent service over a wide tem- 
perature range. Bulletin lists complete 
electrical and physical specifications. Pan- 
duit Corporation. 

Circle number (64) on reply card. 








Cut 
PROCESSING 
Lime 


e Get increased production with this newly 
des |. improved, colloid action mill. 

@ Produces better greases with greater 
smoothness and stability of formule. 

@ Insures uniform batches. 

e New shear end turbulence action speeds 
processing cycles. 


BUXTON MACHINE 
2181 Elmwood Ave., Buffalo 23, N. Y. 








— | 
~~ BUXTON | 
GREASE MILL! | 


e High speed, vibration-free performance. | 
60-80 GPM put through. } 

e Model illustrated 20,000 Ib. batch 
capacity. 

e@ Offers easy inspection and maintenance. 

@ Direct drive incorporates sefety coupling. 


For full information, write or call — 


Telephone BEdford 2312 


& TOOL CO., INC. 
| 
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THREAD LEAK REPAIR 
— QUICK, FINAL! 


 . oe 


a 





SKINNER-SEAL PIPE 
leaks at joints. Put on 
ovt interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24" incl. in stock. 


JOINT CLAMPS stop 
pressure — with- 





SKINNER-SEAL COLLAR LEAK CLAMP — de- 


— te stop every type of collar leak in 
and gos lines. Sizes: 2” to 13" inclusive. 


M.B. SKINNER COMPANY 


21, INDIANA, U.S.A 


SOUTH BEND 








. SEALING 
COMPOUNDS 


Heat and vibration- 
proof, non-solvent, 
will not shrink, crack 
or crumble. Makes all 
assemblies leak-proof 
and pressure-tight. 
Prevents rust, cor- 
rosion, joint seizure. 






BASIC 
BLENDS 


UQUID WRENCH ° 


The super-penetroting 


rust solvent 


LOOSENS 


rusted bolts, nuts, 
screws, ‘frozen’ ports 
Liquid Wrench works 
fast...yet is absolutely 


safe for all metals and 
alloys. 






(Liz 





At Industrial, Automotive, 
Hardware, Plumbing Jobbers 





In California, 
as in Kansas, Ohio, 
Texas, Pennsylvania, 
Saskatchewan, Brazil, 
Germany, Iran and in every 


other state and country of the free world 


more and more 
oil refinery horizons 


feature... ot 


PETROCHEM-ISOFLOW : Mery (eh 


INSTALLATIONS - mR Utes 5 ao 


Over 2,000 Petrochem-Isoflow Heaters are now in operation ge ee Bae, ae 
and /or under construction throughout the free world. = 


Illustrated is one of Tidewater Oil Company's two PLAT 
FORMERS recently completed at its Avon Refinery 
near Martinez, California. The Petrochem-lsofiow 
Heater contributes a majestic appearance 
as well as operating efficiency 
to this outstanding 
installation 


A 
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ANODE 
DATA 


SHEET Ground Bed 





Basic engineering information about DURIRON impressed current anodes for cathodic protection. 





Protection of a Pipe Line 


THE PROBLEM: To protect a pipe line in a creek bed area where 
coke breeze could not be used due to sandy top soil and quicksand 
at a four foot depth. The very nature of sandy soil prevents adequate 
backfilling because it is very prone to caving. The original ground 
bed of bare scrap iron anodes had a high resistance and showed a 
tendency to dry out during the year. Adequate protection of the pipe 
line was not being achieved. 


THE INSTALLATION: Twenty Duriron Type D 
Anodes (2” dia. x 60”) were installed in two rows, 
20 feet apart, with 20 foot spacing in each row as 
illustrated in Fig. 1. Soil resistivity averaged 2500 
ohm-centimeters measured with the four pin method 
at 10 foot spacing. The anodes were jetted into place 
using a high velocity stream of water through a 10 
foot piece of 1 inch pipe with the top of each anode 
eventually being approximately three feet below the 
surface (Fig. 2). Approximately 60 seconds were re- 
quired to install each anode by this method. The 
anodes were connected to a 2/0 aluminum header, 
with the exception of numbers 4, 6, 16, and 17 which 
were connected to separate number 6 leads and were 
carried back to the rectifier and connected thereto 
with 0.01 ohm Holloway shunts. This made possible 
the reading of individual current values for these four 
anodes. The connection to the pipe line was by means 
of an overhead 4/0 copper cable, a distance of about 
1000 feet. 





RECTIFIER ooo. 7° 
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FIG. 1—Illustration vf how Duriron Anodes were spaced. 








THE PERFORMANCE TO DATE: This group 
of anodes produced 34 amperes (an average of 0.65 
amp./sq. ft.) at 46 volts, and after approximately three 
year’s time, these readings have not fluctuated ap- 
preciably. Based on initial readings, the resistance of 
single Type D anodes to ground is approximated by 
the expression R=—0.005p. (R is the single anode re- 
sistance and p the soil resistivity in ohm-centimeters.) 
The loop resistance of sixteen anodes (all except the 
four with independent leads) was measured as 1.3 
ohms; the four, together, read 3.9 ohms; and all twenty 
indicated 1.2 ohms. This indicates that Duriron anodes 
can be installed without backfill and operate at ap- 
preciable current densities with no noticeable tend- 
ency toward gas blocking. The jetting-in process used 
to install these Duriron anodes was reported to result 
in considerable savings. It would have been very diffi- 
cult to install anodes in holes dug by the usual rotary 
drill method under the ground conditions described 
above, and it would also have been expensive to trans- 
port backfill to this relatively inaccessible locality. 

~] 














FIG, 2—Illustration of jetting in process 


THE DURIRON COMPANY, INC./ Dayton 1, Ohio 
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BRAND-NEW 
CONCEPT 
IN FLOW 
peeuw VS 4i, ice 


THE NEW FOXBORO 


Inherently Accurate! 


Eliminates Inaccurate “Spot Check” 
Counting! 

Continuous integration assures 
highest precision. 


Eliminates Cam and Linkage Errors! 
Unique design balances differential 
pressure signal directly against 
centrifugal force. 


Eliminates Calculations! 
Automatically extracts square root 
shows totals in desired units. 


Eliminates Fire and Explosion 
Hazards! 

Simple, all-pneumatic operation 
requires no electric motors, wires, or 
contacts. 





FOR FURTHER INFORMATION ON 
Pp SEE READER SERVICE 


ROI T 


Now you can integrate the flow of all process fluids 
or plant services continuously . . . with new accuracy 
. . . complete safety! The all-pneumatic Foxboro 
Flyball Integrator completely eliminates intermittent 
counting and fire hazard. Its simple, force-balance 
operation utilizes the 3-15 psi air signal from any 
conventional differential-pressure flow transmitter. 
This signal is continuously balanced against the 
“flyball” force of the instrument's pneumatically- 
driven turbine. The square root function is automat- 
ically extracted . . . you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
389 Norfolk St., Foxboro, Mass. 
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NEW ADVANTAGES 
"GO ON THE LINE” 
with DARLING-McEVOY Conduit Valves 


| f 
\ 
‘ 

- 


Compare these features with amy other pipe line gate valve: 


1. EVERY CLOSURE LEAK-PROOF. No forcing. Positive automatic 
self-sealing under line pressure between seats and gate and 
between seats and body by means of sealing compound. 


2. NON-DIRECTIONAL. Flow may be in either direction. Sealant 
cylinders operate independently. 

3. TWIN SEALANT RESERVOIRS. One for each port. Sealant feeds 
automatically to downstream side only. 

4. NEGLIGIBLE SERVICING. Leak-proof closure requires very little 
sealant. Reservoir capacity ample for 50 to 80 operations 
dependent on differential pressures. 


5. SMOOTH, FULL FLOW. No impediments. No turbulence. No 
pockets to collect sediment. 


» 6. EXCEPTIONAL PERFORMANCE AND LIFE. Self-aligning gates. No 
wedging. Non-distorting seats, protected when valve is open 
® or closed. 


t 
ddidddanatana ie Eg ay : TP: 


Darling-McEvoy conduit valves, made in 4” and larger sizes, 
are fully field proved and are now operating continuously on 
various major lines. For complete information on the self- 
sealing feature and many other advantages of this unique valve, 
ask for Bulletin 5402. 


Above: Cutaway showing 
heavy, self-aligning gate and 
parallel seat assembly, with 
one of the two sealing systems 
indicated. 


Right: Diagrams of closure 
action on downstream side of 


gate. 


APPROACHING CLOSURE No CLOSED Jumper in gate nou AUTOMATICALLY SEALED. Pres. 
loss of sealant as sealing groove permits differential pressure to sures again in balance. Tight 
in seat 1s disconnected from res- Seed sealant into seat groove to ness established. No additional 
ervoir until gate is fully closed. check any remaining flow. sealant used untilagainneeded. 


DARLING 
conn _ DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 2, Pa. 


> . 


y! > 1 ee 
VALVES Manufactured in Canada by Sandilands Valve Manufacturing Co., Lid., Galt 19, Ontario 


THE PIPELINE ENGINEER, September, 1958 seven Luann ronan en D-3 





e NATIONAL 
__LINE mee 


| 
4 
rf 


a ‘ad 
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Seamless” ire 
and Electric- ‘Weld i 


Qe ‘Inch, through 36- inch _ 














» Geneva Stee! Division, San Francisco Pactc Coast Distributors ¢ United States Stee! Export Company New Yor’ 


USS and National are trademarks - Photo courtesy of Plantation Pipe Line Co 
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of flow and liquid level 
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... there are now three HONEYWELL Differential Converter models 


For measuring gas and water flows: The new model has a range of 0-5 to 0-25 
inches of water. It can also be adapted to the measurement of specific gravity of 


liquids in open tanks. 


For measuring liquid level in closed tanks: One model has a range of 14 to 50 inches 
of water, with maximum suppression of 75 inches. Another model, with a range 
of 50 to 200 inches of water, has maximum suppression of 200 inches. 
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A mercuryless remote pneumatic transmitter 
with a range that is continuously adjustable be- 
tween 0-5 and 0-25 inches of water has just been 
added to the Honeywell Differential Converter 
line. Now you can choose a standard trans- 
mitter for any range from 0-5 to 0-1000 inches 
of water . . . a choice of ranges offered by no 
other manufacturer. 


The Differential Converter measures gas and 
liquid flow or liquid level with accuracy within 
+1% . and with rapid response, upscale and 
down. Range is continuously adjustable in the 


@ REFERENCE DATA: Write for Bulletin 2290-1, ‘Differential 
Converter Liquid Level Transmitter’’; Catalog 2321, ‘Flow Meters," 
and Specification 248, “Differential Converter Flow Transmitter."’ 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERVICE 


iH} Honeywe 


ARC 


For measuring flow and liquid level in open tanks: Two models with ranges from 
0-20 to 0-200 inches of water differential and 0-100 to 0-1000 inches. 


field, without parts change, and field calibration 
check is easily accomplished with weights. Air 
consumption is extremely low. 


Compact and lightweight, these transmitters 
can be mounted anywhere. They’re ideal com- 
panions for Honeywell Tel-O-Set miniature 
instruments. Call your nearby Honeywell sales 
engineer for details. He’s as near as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR Co., Jn- 
dustrial Division, Wayne and Windrim Avenues, 
Phila. 44, Pa.—in Canada, Toronto 17, Ontario. 
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MORE THAN A MILLION CHANNEL MILES OF RCA MICROWAVE SYSTEMS NOW IN SERVICE 


ra feurnrnr™. 





TEMPLE 











“The new RCA Microwave System 
» Of the Atlantic Pipeline Company 
eliminates a major bottleneck in 
Our pipeline communications !” 


M. S. Collett, Manager Communications 


Atlantic Refining Company 


“It has allowed us to virtually double our communications system to 
a total of 8300 channel miles, through use of additional carrier chan- 
nels or wireline facilities, which are tied into the microwave system, 
and has provided the cornerstone for future microwave expansion to 
include telemetering, facsimile, and VHF radio control.” 


Present route requires only six stations, but can be expanded, as 
needed, along the pipeline right-of-way either to West or East. The 
RCA CW-20A microwave system is 171 miles in length and intercon- 
nects with approx. 1900 miles of existing wireline. The microwave 
system connects Atlantic’s Dallas office with pump stations at 
Temple and Evant, Texas. Initially it will provide 13 voice channels 
into Dallas, designed for expansion up to 46 channels. It will improve 
the over-all reliability of Atlantic’s communications network by 
eliminating major outages due to weather and man-made damage. 


Dispatchers controlling vast Atlantic pipeline 
network at Dallas, Texas 


The baseband amplifier in this RCA sys- telemetering, and facsimile. Multiplex 


tem provides a broad band from 300 cycles 
to 500,000 cycles on which multiplexed 
circuits are placed. Channels may be inter- 
changed simply by switching plug-in crys- 
tals. Channel units have the high stability 
required for frequency-shift telegraphy, 


Get the help of RCA Specialists 
RCA Dept. K-127, Building 15-1, Camden 


circuits employ standard single sideband, 
suppressed carrier technique long ac- 
cepted for efficient utilization of spectrum 
space. For further particulars on use of 
microwave in utilities, pipelines, turnpike 
and other applications... 


wrife to 


N.J 


RADIO CORPORATION of AMERICA 
COMMUNICATIONS PRODUCTS 


CAMDEN, N. J. 


In Canada: RCA VICTOR Company Limited, Montreal 
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Tank form at Midland, Texas part of the 
extensive pipeline system 


THE PIPELINE ENGINEER, September, 1958 oem OR FURTHER INFORMATION ON D-7 


D PROC EE READER 









LINE PIPE 








D-8 FOR FURTHER INFORMATION ON THE PIPELINE ENGINEER, September, 1958 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD 














BETHLEHEM STEEL LINE PIPE—now produced to 42 inches OD—is manufactured to the specifications shown below 





HYDRAULICALLY EXPANDED 22 and 24 
ELECTRIC FUSION-WELD 
(submerged arc) 


WALL — LENGTHS 
in.) 
Y% to .0438 incl. 
Ye to ¥% incl. 4 40-ft @ 
Ye to % incl. 
API to 60-ft 





ELECTRIC RESISTANCE-WELD 





CONTINUOUS BUTT-WELD 


API 
DRL to 50-ft 





COMPRESSOR STATION PIPE in diameters, thicknesses, and lengths as required; fabricated from as-rolled, high-strength 
Mayari R steel; made in accordance with Sec. 8 of ASA B 31. 21.8—1955. 





2) Expanded after two 20-ft lengths are joined with girth weld. 


1) For sizes, thicknesses, and physical properties exceeding present AP!| 5LX specifications, official AP! monogram cannot be applied. 


3) Also available in random lengths. 


Let us quote on your requirements now. For early delivery, contact the Bethlehem sales office nearest you 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
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On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel x port Corporation 


BETHLEHEM 


FOR FURTHER inh 
Ts 


SPECIFICATIONS 


API 5LX, Grades X42, 
X46, X52 & X5601 





API 5L, Grades A& B 
API 5LX, Grades X42 & X46 


SRL 24 to 26-ft 
ASTM 120; ASTM 53 


eriteney 


STEEL 





mE ug ta Sins ae 
- Ee ti 


Pipe coatings “stick around” permanently when Rudy Komnenovich is on the job. Rudy's years of experience as a coating 
machine operator give him the “know how” that’s needed to do the job right! Because of Rudy, and the men who work 
with him, the Hill-Hubbell name has become the most respected in the pipe coating and wrapping industry. Hill-Hubbell’s 
factory trained craftsmen make it their business to give your pipe perfect protection ... permanently! So, for the guar- 


anteed precision of factory application and factory-control by experts... 


Specify Hill- Hubbell wrapped pipe on your next job 


HILL- HUBBELL & COMPANY 


DIVISION OF GENERAL PAINT CORP, » 3091 MAYFIELD ROAD, CLEVELAND 18, OHIO 
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WITH ARMCO LINE PIPE 
You don't pay for steel you don’t need 


Suppose you are planning a pipe line that calls for 16-inch-diameter steel pipe with 
172-inch minimum wall thickness. You will find that .250-inch is the nearest wall thick- 
ness available from most sources. That means buying more than 34 tons of unnecessary 
steel for each mile of pipe line. 

But Armco's 132 different diameter-wall thickness combinations let you meet your 
requirements exactly—without paying for extra steel 

Write us for helpful information related to your line pipe problems. Armco Drainage 
& Metal Products, Inc., Welded Pipe Sales Division, 3138 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel Corporation. Export: The Armco International Cor- 


poration. 


ARMCO WELDED STEEL PIPE 
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Let our years 
of experience in the 
design and fabrication of “- 


these tanks help in your planning 


ad 
a] 


of meter calibrating tank ; 


installations. 


Built to API code 1101 
(tentative) and API-ASME 


codes. Corrosion resistant interior 


ot 


ome Senet se ee 
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coatings available. Write for 


complete information. 


_WARNER 

_Lewis 

Company _ 
DIVISION OF FRAM CORPORATION 


Representatives in all major cities 10) QR ithe miliey.wme).4e-1..8).\)- 
In Canada: FRAM CANADA LTD., Stratford, Ontario 


FOR FURTHER INFORMATION ON 


ADVERTISED PRODUCTS, SEE READER SERVICE CARD THE PIPELINE ENGINEER, September, 1958 
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PARSONS Trenchliners’ for Pipeliners 


Wheel-type 170 opens 


trenches 20 to 32 in. wide 


Need a ditcher large enough for mainline trench- 
ing — yet small enough to be used as an auxiliary 
unit for opening laterals and gathering lines? 
Then look at the wide work range of Parsons 170 
Trenchliner. This medium-size machine with ex- 
tra-wide wheel-frame opens from 12 inches to 25 
lineal feet of trench per minute — 20 to 32 inches 
wide, at depths to 554 feet. 


Hydraulic power raises and lowers the wheel on ee = 
vertical mast with fractional-inch accuracy — and 
tilts the mast for traveling or trailer-loading. But 
that’s not all — a hydraulic control system on the 
conveyor gives belt speeds up to 600 feet per 
minute — completely independent of digging 
wheel speeds. Belt easily handles maximum yard- 
ages from the extra-wide wheel — puts spoil bank 
well back beyond edge of trench. To handle a 
wide range of soil conditions, Parsons 170 has cast- 
steel buckets with self-sharpening, reversible ‘“Tap- 
In” teeth — or quick-change gumbo buckets. 
Standard 16-inch, grouser-type crawlers provide 
plenty of sure-footed traction for cross-country 
work. Smaller and larger wheel-types, “big-inch”, 
“middle-inch” Trenchliners, and ladder-types on 
rubber or crawlers are also available. See Parsons 
distributor — or send for literature. 


PARSONS COMPANY 


NEWTON, IOWA 


HH 




















A DIVISION OF KOEHRING COMPANY 


NFORMATION ON 
TS. SEE READER SERV E ae 





along highways or by-ways 
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Sheehan delivers 
peak perfomance 
om every iob 


Large or small, short or long, Sheehan 
builds better pipe lines — crude lines, product 


lines, or for gas transmission. 


From pre-construction planning to clean-up, 
Sheehan-built pipe lines are built to meet 
the needs of its customers — well within 
time and cost estimates. Years of experience, 
using the most modern methods and Batson 
equipment, have left the print of quality 


on Sheehan pipe line construction work. 


D 14 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS. SEE READER SERV E ARC 


PIPE 
CONSTR 


SHEEHAN 


AL BANK OF TULSA BUILDING 








TULSA, OKLAHOMA 
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A SUBSIDIARY 
OF 
AMERICAN 
STEEL 
FOUNDRIES 


Applying protective coatings to improperly prepared 
pipe surface makes about as much sense as building 
a skyscraper on sand. Pipe Line Service has always 
pioneered in developing new ways to insure a good 
bond ...a bond that makes protective coatings 
practically inseparable from the pipe itself. 

An outstanding example is steel shot cleaning. 
Special machines permit bombardment of the pipe 
surface with millions of steel pellets traveling at 
high speed. Result? Not simply removal of mill 
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Steel Shot Cleaning makes 


fipe Protection Stay Put 


scale and rust... but actually an “‘etching”’ of the 
steel surface. This slightly roughened surface allows 
the protective coating to “take root’’—gives you 
the years of protection that you should have 

We emphasize Pipe Line’s steel shot cleaning 
process because it was one of the great steps forward 
in maximum protection of your pipe investment 
It’s a manufacturing extra that’s provided at no 
extra cost ...and one more reason for extra confi- 
dence in specifying protection by PLS! 


Fyne Line Service borporation 


General Offices and Piant: Franklin Park, Ill. 


Quality pioneers in coating and wrapping pipe 


for over a quarter century 


Piants also at: Monmouth Junction, N. J.; Glenwillard, Pa.; Sparrows Point, Md.; Longview, Tex.; 


Corpus Christi, Tex.; Provo, Utah; Harvey, La. 


Sales offices at all pliant tocations...and Atlanta, Ga.; Houston, Tex.; Lincoln, Nebr.; Tulsa, Okla, 
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CP Trenchdrils and CP Compressors team up on 
the Trans-Canada Pipe Line project. It’s rough, 
rugged country, running 40% to 50% rock. 


INS.. 


TOP TEAM 


Use the dependable CP “Power 
Vane” 600 Rotary Compres- 
sor with the hard slugging 
GTD-400 Trenchdril for a 
ditching team that can’t be 
topped—or stopped! CP “Power 


Vane” Rotary Compressors 
also available in capacities of 
125, 210, 365, and 900 cfm. 
Get details. Call your nearby 
CP Distributor. Or write 
directly to Chicago Pneumatic 
Tool Company, 8 East 44th 


e oe 7 
, a ° 
Ch icago Paeumetic Most 
PNEUMATIC TOOLS * AIR COMPRESSORS * ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS + AVIATION ACCESSORIES 


OR MATION 
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FIFTH WHEEL BODY 


“PACKAGED UNIT” 


Looking ahead to the requirements of tomorrow's heavy 
construction is a part of Leland’s business, and the 


advanced design of the rugged “Package nit” i 
c g e rugged “Packaged Unit” is neem eee 


rolling evidence of anticipating our customer's needs. SEMI-TRAILER 





This powerful, all-purpose truck body is no stranger 
to off-the-highway construction, for it’s specifically 
designed and built for gin pole winching and tough 


“Packaged Unit” is 


TANDEM SELF-LOADING FLOAT 


terrain work. Leland’s famous 
throughout the world for its flexibility and versatility 


of performance in the field. 


For your best body buy, think ahead and look ahead. 
That's where you'll always find Leland waiting — way 
. nacdt 

ahead! POLE TRAILER 
Leland’s other heavy-duty truck bodies are built for 


the future, too... 


TANDEM POLE TRAILER 
FIFTH-WHEEL BODY RE- 


LIABLE FOR TRAILER, GIN 
SELF-LOADING FLOATS. 


POLE OR FLAT BED WORK. 
POLE TRAILERS SINGLE 
AXLE & TANDEM—STREAM- 
LINED BUT RUGGED CON- 


| — 


ene 


SINGLE AXLE AND TANDEM 

DESIGNED FOR IN- 
CREASED PAYLOADS AND 
REDUCED MAINTENANCE 


STRUCTION MEANS “SOLID 
SERVICE” 


EQUIPMENT COMPANY dm 
Oklahoma City e TULSA e 


cosTs. 





SERVICE . . 

quick and efficient, 
on construction equip- 
ment parts, anywhere 
in the country. 


PARTS . 

for Thew-Lorain, 
Cleveland Trenchers, 
Gardner Denver, 
Blaw-Knox, 
Cedarapids, C-M-C 
Tulsa Winches. 





Longview, Texas 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERV! 
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PIPELINE 
CONSTRUCTION 
IS COMING 
BACK 

STRONG 


O Slowed by Memphis Decision and the 
recession, there are, nevertheless, 21,893 miles 
"Completed or Under Construction" 
and 23,085 miles Planned or Proposed" 


Frank H. Love, editor 


PIPELINE CONSTRUCTION is mak- 
ing a strong comeback from a slow be- 
ginning the early part of 1958, The 
Pipeline Engineer's annual survey re- 
veals. 

Operating companies in their reports 
covering the last 12 months provide 
these statistics: 

@ Crude lines built or 

under construction 4950 miles 
@ Products lines built or 

under construction 2677 miles 
@ Gas lines built or 

under construction 14,266 miles 

@ Tota! all pipelines 21,893 miles 

A year ago when this survey was 
made these were the figures: 

@ Crude oil lines built or 

under construction 4468 miles 
@ Products lines built or 

under construction 6245 miles 
@ Gas lines built or 

under construction 14,700 miles 

@ Total all pipelines 25,413 miles 

Thus, there is a difference of only 
3520 miles, an excellent record in view 
of the deterring effect of the Memphis 
Case and the general business recession. 

What of the future? Included in the 
statistical tables that are a part of this 
article is a section on “Proposed or 
Planned” pipelines. The total in this 
category is 45,022 miles; however, it 
should be understood that many of 
these lines will not be constructed dur- 
ing the next year. Nevertheless, they 
have been proposed and are listed to 
complete the record. Most of them will 
be built eventually, some likely will 
not. 

A more realistic figure for the next 


12-months’ construction is 23,085 
miles, broken down as follows: 

@ Crude oil lines 6500 miles 

@ Products lines 1769 miles 

@ Gas lines 14,789 miles 

A year ago proposed and planned 
pipelines totaled 27,689 miles, divided 
in this manner: 

@ Crude oil lines 

@ Products lines 6054 miles 

@ Gas lines 13,354 miles 
Gas Pipeline Construction 

Construction of several important 
gas pipelines will start before the end 
of the year. Being watched most closely 
is the one originating in South Texas 
producing fields and terminating at 
Miami, taking natural gas to Florida 
for the first time. Overall, including 
main line, field laterals, distribution 
laterals, and gathering lines this system 
will consist of some 2600 miles of 
pipeline 

Coastal Transmission Corporation 
will build and operate the line from its 
originating point near McAllen in the 
Rio Grande Valley of Texas to Baton 
Rouge, Louisiana. Main transmission 
line will be 574 miles of 22 and 26-in 
pipe, with some 414 miles of various 
size gathering lines. 

Houston Texas Gas and Oil Cor- 
poration will construct and operate 
approximately 943 miles of 12 to 30-in 
pipeline, which will include the main 
30-in. trunk to Miami and laterals to 
serve Florida distributors and indus- 
trial users. 

Both companies are subsidiaries of 
The Houston Corporation 

This project has been in the planning 


8281 miles 
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stage for well over a year and has met 
with resistance along the way. Oppo- 
sition came from the Florida Economic 
Advisory Council, composed of fuel 
oil marketers and transporters, who 
eventually asked the U. S. Supreme 
Court to review the Federal Power 
Commission's approval of the line. The 
Supreme Court refused, however, thus 
clearing the last legal obstacle 

Transwestern Pipeline Company 
with headquarters in Houston, Texas, 
is before the Federal Power Commis 
sion with a proposal to lay a pipeline 
system in excess of 1300 miles in 
length. The main line will be from Ros 
well, New Mexico, to Topock, Arizona, 
where gas will be delivered into the 
system of Pacific Lighting Gas Supply 
Company, which will build a 128-mile, 
34-in. line from Needles to Newberry, 
California, to handle the gas 

The Roswell-Topock part of the sys- 
tem will be approximately 670 miles 
of 30-in. Two main 24-in. laterals will 
converge at Roswell. One of these lines 
will originate in West Texas gas fields, 
the other in the Texas-Oklahoma Pan- 
handle, Total length of the two laterals 
will be about 635 miles. 

Trunkline Gas Company of Houston 
has applications pending before FP 
for a total of 823 miles of pipeline. Of 
this, 508 miles are loops and 111 miles 
gathering lines. The remainder is a 204- 
mile, 26-in. extension of its main line 
from central Illinois to the Indiana- 
Michigan border where it will connect 
with the Consumers Power Company 
system, one of Michigan's largest dis 
tributors of natural gas 

Biggest project of Natural Gas Pipe 
line Company of America at the mo 
ment is 493 miles of 36-in. and 20 miles 
of 26-in., being laid as loops between 
Fritch, Texas, and Joliet, Ilinois. Cost 
of these lines, together with metering 
facilities, will run to $81,840,000 

FPC willing, Tennessee Gas Trans 
mission Company will spend $169 
300,000 on 1072 miles of pipeline and 
104,250 hp in compressor capacity 
This proposal is not related to that of 
Midwestern Gas Transmission Com 
pany, a subsidiary, it is emphasized, but 
will consist of loops along its system 
Close to another $3,000,000 would be 
spent under a proposal to lay 21 miles 
of 16-in. and 2 miles of 12-in. to 
Blocks 46 and 64, offshore from 
Louisiana 

Gulf Interstate Gas Company has 
received final authorization for 351! 
miles of 30-in. main line between 
Louisiana and Kentucky, and 54 miles 
of 24-in. laterals in Louisiana. The new 
facilities will increase the system's max 
imum winter capacity to 666,100,000 
cu ft a day 

Latest certificate issued to Southern 
Natural Gas Company authorized ap 


D-19 





proximately 360 miles of pipeline in 
southern Louisiana, 4310 hp in com- 
pressor capacity, and 23 measuring sta- 
tions. These facilities, together with 
others authorized earlier, will increase 
Southern Natural’s south Louisiana 
supply system by 298,030,000 cu ft a 
day. 

Transcontinental Gas Pipe Line Cor- 
poration has been active in construc- 
tion loops and purchase laterals, and 
has a big program coming up, for 
which FPC approval is being awaited. 
Included are 363 miles of 30 and 36-in. 
loops in Texas, Louisiana, Mississippi, 
Alabama, Georgia, South Carolina, 
North Carolina, Virginia, Pennsyl- 
vania, and New Jersey; 496 miles of 
20-in. and less purchase laterals in 
Louisiana, and 193 miles of 23 and 
30-in. underground storage lines in 
Pennsylvania. 

Colorado Interstate Gas Company is 
one of the companies that postponed 
its plans after the Memphis decision. 
Now ready to go ahead, this company 
is awaiting approval of FPC for 682 
miles of new and loop lines, most of 
which are 24, 26, 30, and 34 in. 

Northern Natural Gas Company has 
considerably more _ construction 
planned than it undertook in late 1957 
and early 1958. Projected are 408 miles 
of loops and new lines in sizes ranging 
from 16 to 30 in. 

Pacific Gas and Electric Company 
has underway 163 miles of 12-in. high 
pressure line between Corning and 
Eureka, California, and completed in 
May 138 miles of 34-in. between 
Topock, Arizona, and Milpitas, Cali- 
fornia. More work is planned between 
Topock and Milpitas. Triple loops will 
be laid at two locations, totaling 132 
miles of 34-in. 

Canada has had another good year 
with most of the construction being 
gas pipelines. Foremost among these is 
the Trans-Canada Pipe Line, which is 
expected to be completed and gas flow- 
ing through it by November |. Details 
on Canadian construction is covered 
in a separate article in this issue. 

Foreign pipelining has taken on 
greater impetus. Under construction in 
France is Gaz de France’s 1000-mile 
pipeline. The system originates in the 
Lacq field and extends from there to 
Paris, 550 miles of 16 and 24-in. Later- 
als to Nantes and Lyons add another 
450 miles. On these laterals 10, 12, and 
16-in. pipe is being used. 

The Soviet Union asserts it has 2087 
miles of gas lines under construction, 
mostly 32-in. pipe. 

Sui Gas Transmission Company in 
Pakistan is planning to extend its Sui- 
Multan line on the Lyalpur, 130 miles. 
It will be a 16-in. line. 


Crude Oil Pipelines 


The Four Corners area, so called be- 
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cause it is located where the states of 
Utah, Colorado, New Mexico, and 
Arizona meet, was given two pipeline 
outlets this year, First to go into opera- 
tion was Four Corners Pipe Line Com- 
pany (April), owned by six companies 
but built and operated by Shell. This 
system extends 775 miles from pro- 
ducing areas of New Mexico and Utah 
to the Los Angeles refining area. The 
main line is 16 in., and initial capacity 
is 70,000 bbl a day. 

Texas-New Mexico Pipe Line Com- 
pany’s system originates in the Aneth 
field, Utah, and terminates at Jal, New 
Mexico, where it connects with other 
pipelines to give Four Corners’ crude 
a market in the Gulf Coast, Mid-Con- 
tinent, and Chicago areas. The 16-in. 
line is 512 miles in length and has ca- 
pacity for 50,000 bbl a day. This sys- 
tem was placed in service in July. 

Jayhawk Pipe Line Corporation is 
nearing completion of its line to take 
southwestern Kansas crude to the 
Wichita area. The 242-mile, 10 and 
12-in. line is laid from the Novinger 
field, Meade County, to Valley Center, 
north of Wichita. 

Sinclair Pipe Line Company has 
completed the second segment of a 
two-part project that had its start in 
1956. At that time 152 miles of 18-in. 
pipeline was laid from Jacksboro to 
Teague, Texas, replacing two smaller 
lines. The project recently completed 
involved construction of 149 miles of 
20-in. from Teague to Houston, also 
replacing two smaller lines, 

A major addition was made to its sys- 
tem by Humble Pipe Line Company. 
Completed in May was a 90-mile, 16- 
in. between Hawley, Jones County, 
Texas, and Comyn, Comanche County. 
It has a maximum capacity of 99,000 
bbl a day and replaces a 10-in. line that 
had a capacity of 62,000 bbl a day. 

Service Pipe Line Company is near- 
ing completion of an expansion pro- 
gram to its system in Wyoming, Colo- 
rado, and Kansas. Included is 120 miles 
of pipeline, most of which is 20 in., and 
three new pump stations. 

Magnolia Pipe Line Company has 
been active in enlarging its facilities. 
Late last year 131 miles of pipeline 
were laid and since the first of this year 
another 160 miles have been com- 
pleted. 

Shell Pipe Line Corporation is plan- 
ning a 120-mile line in combination 
sizes from 8 to 20 in. from the Missis- 
sippi River Delta area to the New 
Orleans refining area. 

Of international flavor is the pro- 
posal to build a 1500-mile pipeline 
system from Edmonton, Alberta, Can- 
ada, to the Chicago area. Mid-Conti- 
nent Pipelines, Ltd., has applied to the 
Canadian Board of Transport Commis- 
sioners for permission to build the 600- 





mile Canadian section to the interna- 
tional boundary at Northgate, Mani- 
toba. An American subsidiary, Inter- 
national Oil Pipeline Corporation, with 
headquarters in New York, has been 
organized to construct and operate the 
900-mile section terminating at Joliet, 
Illinois. 


Products Pipelines 

Laurel Pipe Line Company, a new 
organization with headquarters in Har- 
risburg, Pennsylvania, has launched a 
major products pipeline project. The 
440-mile line will transport gasoline 
and other petroleum products from re- 
fineries in the Philadelphia area to 
Cleveland, Ohio, and _ intermediate 
points. It will be 24 in. in diam on the 
eastern section, which comprises about 
a fourth of the entire system, the re- 
mainder varying in diameter from 14 
to 20 in. 

West Emerald Pipe Line Corpora- 
tion, Amarillo, Texas, an affiliate of 
Shamrock Oil and Gas Corporation, 
expects to complete in late fall the 290- 
mile, 6-in. project it has underway 
between Amarillo and Albuquerque, 
New Mexico. There will be terminal 
outlets at Tucumcari and Albuquerque. 

Wabash Pipe Line Company was or- 
ganized by Ohio Oil and Continental to 
build and operate 350 miles of 12-in. 
pipeline in Illinois and Indiana. The 85- 
mile section from Robinson to Cham- 
paign, Illinois, was completed in May. 
The 265-mile section from Wood 
River, Illinois, to Griffith, Indiana, got 
underway in August and will be com- 
pleted early in November. 

The Little Big Inch Division of 
Texas Eastern Transmission Corpora- 
tion completed in January of this year 
233 miles of 14-in. as an extension of 
its products system, which was formed 
basically by conversion of the Little 
Big Inch from gas service. Planned 
now is a 62-mile, 8-in. line from Tyler 
to Carthage, Texas, and a 10-mile, 8-in. 
from Lebanon, Ohio, to the Todhunter 
storage field, the latter an LPG line. 

Cherokee Pipe Line Company has 
been converting a crude oil line to 
products service between Glenpool, 
Oklahoma, and Wood River, Illinois, 
and expects to have the job done by 
September 1. This is a 10-in. line 398 
miles in length. As a part of the system 
75 miles of 12-in. between Ponca City 
and Glenpool and 12 miles of 12-in. 
from Glenpool to Tulsa were com- 
pleted in July. 

Great Lakes Pipe Line Company has 
completed in the last 12 months a total 
of 270 miles of new 8-in., 104 miles of 
8 and 12-in. loops, and 14 miles of 
8-in. as replacement. 

A complete tabulation of pipelines 
“Proposed or Planned” and “Built or 
Underway” is given in the following 
tables. 
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The following tables list the company, mileage, pipe size, and location of proposed 
pipeline projects — crude, products, and natural gas — reported to The Pipeline 
Engineer. Company addresses are given when known. 


CRUDE LINES 


Name of Company Miles Size Location 
Act Oils 450 Line from Peace River area in British Columbia, thru Pine Pass to Prince 
Toronto, Ontario, Canada George, westward to Bella Coola terminus on Pacific Coast 
Afrique du Nord Development Scciete 850 18 Hassi-Messaoud field, Algeria, to Mediterranean port 
Alaska-Yukon Pipe Lines Inc. 618 Valdez to Tok Junction, Alaska, and Kenai to Anchorage 
Anchorage, Alaska 
Arabian American Oil Co. 164 30-32 Loops and extensions 
Diahran, Saudi Arabia 
Government (YPF) 450 14 Neuquen Provinca to Bahia Blanca 
uenos Aires, Argentina 
Assam Oil Co 600 20 Upper Assam to Barauni 
London, England 
Bituminous Oil Pipeline Ltd. 250 McMurray to Edmonton, Canada 
Calgary, Alberta, Canada 
Bolivian Government (YPFB) 215 8, 10 Sicasica, Bolivia, to Arica, Chile 
La Paz, Bolivia 
Burmah Oil Co. Ltd. 250 20 Barauni to Calcutta 
Glasgow, Scotland 
Cape Pipe Line Co. 200 Large diameter from Delaware Bay to Greater Philadelphia area refineries 
Philadelphia, Pennsylvania 
Creole Petroleum Corp. 86 30 Temblador field to Caripito, Venezuela 
Caracas, Venezuela 
Elburz Oil Co. 1000 38 Qum, Iran, to Alexandretta, Turkey 
Federated Pipe Lines Ltd. 125 10 Swan Hills field to Edmonton 
Calgary, Alberta, Canada 
Gillette Pipeline Inc. and 102 Dead Horse Creek field to Casper, Wyoming 
A. W. Hartwig Inc. 
Great Northern Railway Co. 600 12.20 Williston Basin to St. Paul-Duluth-Superior, Wisconsin Minnesota area 
St. Paul, Minnesota 
ndependent Pipe Line Co. 2019 34-36 Edmonton to Montreal 
Calgary, Alberta, Canada 
International Oil Pipeline Corp. 900 30 International boundary near North Gate, Saskatchewan to Chicago area 
New York, N. Y (continuation of Mid-Continental line) 
Iraq Petroleum Co. Approx. 600 Kirkuk field to Iskenderun, Turkey 
London, England 
Jayhawk Pipe Line Corp. 140 in Feeder lines to Interstate field, Morton County, Kansas, and Pleasant Prairie 
Wichita, Kansas field, Haskell County 
Mid-Continent Pipe Line Co. 3 10 Replacement from Duncan to Palacine 
Tulsa, Oklahoma 
Mid-Continent Pipelines Ltd. 600 30 Edmonton, Alberta to U. S. boundary near North Gate, Saskatchewan 
Edmonton, Alberta, Canada 
Offshore Gathering Co. 364 20 Gulf of Mexico from Sabine Pass to Mississippi River 
Houston, Texas 
Oil Field Pipe Line Inc. and 200 8, 12 Elkhart to Ellinwood, Kansas 
Panhandle Eastern Pipe Line Co. 
Kansas City, Missouri 
Peace River Oil Pipeline Co. 15 6, 8, 12 Swan Hills field to Burgun Junction 
Calgary, Alberta, Canada 
Royal Pipe Lines Ltd. 288 Var Cantuar area fields to Glenavon 
Regina, Saskatchewan, Canada 
Shell Pipe Line Corp. 119 7 8,12, 16,20 Mississippi River Delta area to New Orleans refining area 
Houston, Texas 
63 4,6,8 Colorado City, Texas, to Borden-Garza County area, West Texas 
Southern Kansas Pipe Line Co. 310 6, 10 Greenwood pool, near Colorado line, thru Liberal to Arkansas City, Kansas 
Arkansas City, Kansas 
Ste. Petroliere de Gerancie (subsidiary 300 24 Messaoud field in Sahara Desert to Bougie, Algeria, on Mediterranean coast 
Cie. Francaise de Petroles) 
Paris, France 
Trans-Border Pipe Line Co. 110 Skagway, Alaska, to Whitehorse, Yukon Territory 
Trans-Prairie Pipelines Ltd. 15 4,6 Weyburn field gathering lines 
Edmonton, Alberta, Canada 3 3, 4 Virden Roselea gathering lines 
2 3,4 Routledge gathering lines 
Union Oil Company of California 5 12 New line from San Pedro, California 
Los Angeles, California 9 8 Replacement from Shandon to Antelope 
West Coast Pipeline Co. 960 20-22 Wink, Texas, to Norwalk, California 
17 American English, French and 1500 38 40 Middle East producing areas to Mediterranean Coast in Turkey 
Dutch Companies 
Yacimientos Petroliferos Fiscales 434 Challaco, Neuquen Province, to Arroyo Parejas 


Buenos Aires, Argentina 
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Name of Company 


American Pipe Line Co. 
New York, New York 
Government (YPF) 
uenos Aires, Argentina 
Foothills Products Pipe Line Ltd. 
Edmonton, Alberta, Canada 
Hydrocarbons Pipelines Ltd. 
Winnipeg, Manitoba, Canada 
tran Oil Co. 
Teheran, Iran 
M. K. & T. and New York Central Railroads 


Mene Grande Oil Co. 
Caracas, Venezuela 


Salt Lake City, Utah 
Texas Eastern Transmission Corp. 
Shreveport, Louisiana 
Storage and Exploration Inc. 
Upper Darby, Pennsylvania 
Union Oil Company of California 
Los Angeles, California 


Winnipeg & Central Gas Co. 
Winnipeg, Manitoba, Canada 


Name of Company 


Alberta Gas Trunk Line Ltd. 
Calgary, Alberta, Canada 


American Louisiana Pipe Line Co. 
Detroit, Michigan 
Andes Pipeline Corp. 
Government (YPF) 
uenos Aires, Argentina 
Arkansas Louisiana Gas Co. 
Shreveport, Louisiana 
Chicago District Pipeline Co. 
Chicago, Illinois 
Coastal States Gas Producing Co. 
Corpus Christi, Texas 
Transmission Corp. 
Dallas, Texas 
Colorado Interstate Gas Co. 
Colorado Springs, Colorado 


Commonwealth Natural Gas Corp. 
Richmond, Virginia 
Gas Co. 
Toronto, Ontario, Canada 


Consumers Power Co. 
Jackson, Michigan 
Cuban Gas Transmission Co. 
(Edwin Pauley) Los Angeles, Califorma 
Eastern Shore Natural Gas Co. 
Salisbury, Maryland 
Edison Securities Company 
Los Angeles, California 
El Paso Natural Gas Co. 
El Paso, Texas 


Gulf Interstate Gas Co. 
Houston, Texas 


Gulf Resources Inc. 
New York, N. Y 

Houston Texas Gas & Oil Co. 
Houston, Texas 

Humble Oil and Refining Co. 
Houston, Texas 

iron Ranges Natural Gas Co. 


Kentucky Gas Transmission Corp. 
Charleston, West Virginia 
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PRODUCT LINES 


Miles 
1910 


Miles 
11] 


UU 
1100 


Size 
8-26 


GAS 
Size 


24 
18 


Location 


Beaumont, Texas, to Newark, New Jersey 

Lujan de Cuyo refinery in Mendoza Province to Buenos Aires area 
Alberta to lower British Columbia 

Edmonton, Alberta, to Fort William, Ontario 

Ray to Rescht 


Houston-Kansas City-St. Louis-Indianapolis-Cleveland-Syracuse, New York, 
with branches to Chicago and Detroit 
Anaco to Puerto La Cruz, Venezuela 


Four Corners to Salt Lake City, Utah 


Lebanon, Ohio, to Todhunter Storage field 

Tyler to Carthage, Texas 

Moundsville, West Virginia, to Newark, New Jersey, with laterals to Mauch 
Chunk, Marcus Hook, and Philadelphia 

Shale oil plant, Rifle, Colorado, to Los Angeles area 

San Pedro, California 

Shandon to Antelope 

U. S. Canadian border to Winnipeg 


LINES 


Location 


Cessford to Nevis 

Nevis to Rimbey 

Duchess lateral 

Countless lateral 

Gathering lines, Big Lake field 


Villamontes, Bolivia, to Antofogasta, Chile 
Campo Duran fields to Buenos Aires 


Main and gathering lines Louisiana- Texas Gulf Coast 
Joliet, Ilinots, to Chicago 
Bee County, Texas 


McAllen, Texas to Baton Rouge, Louisiana 
Gathering lines in Rio Grande Valley, Texas 
Salt Lake City, Utah, to Rock Springs, Wyoming 
Loop, Fourway, Texas, to Kit Carson, Colorado 
Bivins to Fourway, Texas 

Springfield to Pueblo, Colorado 

Keyes field, Oklahoma, to main line 

Loop, Chester to Petersburg, Virginia 


Bondhead to Beaverton 
Bondhead to Alliston 

Unionville to Uxbridge 

Woodbury to Laingsburg Junction 


Mexico to Florida via Cuba 
Transmission line and facilities in Delaware and Maryland 
San Joaquin Valley to Los Angeles 


Loop, 26” and 30” California M/L to Yuma, Arizona 

Loop, Keystone plant westward 

Aneth, Utah, plant to S. J. River discharge line 

Salt Lake City, Utah, to California-Nevada border Southwest of Las Vegas 

New line, various fields in South Louisiana 

Loop, station 10 east 

Loop, station 10 west 

Main line loop between Louisiana and Kentucky 

Lines and gathering system from Lopena (Zapata County, Texas) area to point 
in La Salle County, Texas 

Baton Rouge, Louisiana to Miami, Florida 
Laterals to serve Florida distributors and industrial users 

Southwest Texas (King Ranch) to connection with Clear Lake-Port Arthur line 


Mesabi Iron Range to northern Minnesota 


North Shore of Lake Superior 
To parallel existing lines in Bracken County, Kentucky 
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GAS LINES 


> Name of Company Miles Size Location 
Lone Star Gas Co. 22 45 20 Loop, Trinidad, Texas, north 
Dallas, Texas 8 50 6% New line, Freestone County, Texas 
11.51 2% Replacement, Haskell County, Texas 
2 14.04 12% Replacement, Taylor County, Texas 
9 68 8 Replacement, Wilbarger County, Texas 
12 6% Loop, Knox and Baylor counties, Texas 
11.63 6% New line, Williamson County, Texas 
Michigan Gas Storage Co. 40 6 Gratiot County to Isabella County 
Jackson, Michigan 
Michigan Wisconsin Pipe Line Co. 56 20 Lateral from main line to Laverne field 
Detroit, Michigan 0 5 27 Loop to Austin storage field, Michigan 
46 4-12 Laverne field, Oklahoma, gathering system 
Midwestern Gas Transmission Co. 2067 324 Main line from U. S.-Canadian border near Emerson, Manitoba—Noyes 
Houston, Texas Minnesota, to Portland, Tennessee. Laterals off main line to serve com 
munities in Minnesota, North Dakota, and Wisconsin 
Mississippi River Fuel Gas Corp. 37 26 Loop, Perryville, Louisiana, to Newport, Arkansas 
St. Louts, Missouri 
Montana-Dakota Utilities Co. 12 12 Loop, Laurel to Billings, Montana 
Minneapolis 2, Minnesota 3 2 Miles City, Montana, to USAF station 
Mountain Fue! Supply Co. 6 6, 8 New line, near LaBarge, Wyoming 
Rock Springs, Wyoming 04 2 New line, near Rock Springs, Wyoming 
63 16 Replacement, near Coalville, Utah 
Natural Gas Pipeline Company of America 80 416 Wise County, Texas, gathering system 
Chicago, Illinois 490 36 Loop lines between Fritch, Texas, and Joliet, Illinois 
21 26 Loop lines between Fritch, Texas, and Joliet, Illinois 
New York State Natural Gas Corp. 13 20 Replacement, Potter County, Pennsylvania 
Pittsburgh, Pennsylvania 
Niagara Mohawk Power Corp. 196 2-16 Central, eastern, and northern New York 
Syracuse, New York 
North Carolina Natural Gas Corp. 125 2-16 Intrastate line in North Carolina 
Fayetteville, North Carolina 
Northern Natural Gas Co. 71 24 Loop, Burt County, Nebraska 
Omaha, Nebraska 17 2 30 Loop, Freeborn County to Steele County, Minnesota 
. lll 24 Loop, Clay County, lowa 
5.3 24 Loop, Dodge County, Nebraska 
18 5 30 Loop, Gutherie County to Boone County, lowa 
8 30 Loop, Ellsworth County to Lincoln County, Kansas 
4 30 Loop, Gage County, Nebraska 
. 167 20, 24 Dakota County to St. Louis County, Minnesota 
55 2 16, 20 New line, St. Louis County, Minnesota 
4 30 Loop, Stafford County to Barton County, Kansas 
12.5 30 Loop, Pottawattamie County, lowa 
96 30 Loop, Edwards County, Kansas 
10 8 30 Loop, Cloud County, Kansas 
4 € 30 Loop, Gage County to Lancaster County, Nebraska 
45 30 Loop, Gage County, Nebraska 
8 | 30) Loop, Kiowa County, Kansas 
lll 30 Loop, Beaver County, Oklahoma 
18 20 Dubuque County, lowa, to Jo Daviess County, Iilinors 
? 30 New line, Dakota County, Minnesota 
Northern Plains Natural Gas Co. (subsidiary 1100 6 Alberta-Montana border to Minneapolis, Minnesota 


of Northern Natural Gas Company) 
Omaha, Nebraska 
Northern Utilities Co. 35 16 Fremont-Natrona counties, Wyomin? 
] 






Casper, Wyoming 8 Near Casper 
6 R Sand Draw field to Beaver Creek field 
12 € Beaver Creek field to Riverton-Lander line 
The Ohio Fuel Gas Co. 28 6% Replacement, near Willard, Ohio 
Columbus, Ohio 147 12 Replacement, near Crawford comp. station and Zanesville, Ohio 
, 16 Extension near Berea, Ohio 
35 0) Extension near Oberlin, Ohio 
97 8 Extension in Belmont County, Ohio 
Oklahoma-Missouri Gas Transmission Co. 500 24 New system extending from Bradley, Oklahoma, district to Rolla and Webster 
Tulsa, Oklahoma Groves, Missouri 
Oklahoma Natural Gas Co. 3] 2-20 Various locations in Oklahoma 
Tulsa, Oklahoma 
Pacific Gas and Electric 1390 36 High pressure gas line, Central Alberta, Canada, to San Francisco, Califorma 
San Francisco, California 7.4 8 High pressure gas line, Eureka to Arcata 
13 34 Topock to Milpitas (triple loop, two locations) 
Pacific Lighting Gas Supply Co. 128 4 Needles to Newberry 
San Francisco, California 
' Pacific Northwest Pipeline Corp. 1] 4 Main line to The Dalles, Oregon 
° Salt Lake City, Utah 
57 30) Main line near Opal, Wyoming, to compressor station 23 near Big Piney, Wyo 
Pennsylvania Gas Co. 10 In Erie County 
Warren, Pennsylvania Ke 8 Warren County, Pennsylvania and Chautauqua County, New York Branch and 
30 Var distribution lines 
. Petroleos Mexicanos (Pamex) 130 Reynosa to Monterrey 
Mexico City, Mexico 600 18, 24 Jose Colombo field to Tabasco to Vera Cruz to Mexico City 
Piedmont Gas Co. t. a.) In Gaston, Lincoln, Catawba, Caldwell, and Burke counties, North Carolina 
Hickory, North Carolina 
The Pittsburgh Group Companies of the 49 Replacement, Empire to Toronto, O! 
Columbia Gas System 
Pittsburgh, Pennsylvania 16.9 York to Abbottstown, Pennsylvania 
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GAS LINES 


Name of Company Size 
Southern California Gas Co. 20 


Los Angeles, California 
Counties Gas Co. 24 
Los Angeles, California 
California Gas Co. and 
Southern Counties Gas Co. 
Los Angeles, California 
Southern Natural Gas Co. 
Birmingham, Alabama 


Sui Gas Transmission Co. 
Karachi, Pakistan 

Tennessee Gas Transmission Co. 
Houston, Texas 


Tensas Gas Gathering Corp. 
Shreveport, Louisiana 

Texas Eastern Transmission Corp. 
Shreveport, Louisiana 

Texas Gas Transmission Corp. 
Owensboro, Kentucky 


Transcontinental Gas Pipe Line Corp. 
Houston, Texas 


Transwestern Pipeline Co. 
Houston, Texas 


Trunkline Gas Co. 
Houston, Texas 


United Fuel Gas Co. 
Charleston, West Virginia 

United Gas Pipe Line Co. 
Shreveport, Louisiana 


Location 
Loop, Kettleman-Lemoore system in Kings County, California 


Loop, Rainbow to Moreno 


lvanpah Lake to Placentia, California 


Dexter field to Sandy Hook line 
Loop, Elmore to Ellerslie 

Loop, Ocmulgee to Wrens 

Ship Shoal 32 to Ship Shoal 28 
Ship Shoal 28 to Duck Lake Rec. 
Coffee Bay to Lake Enfermer line 
Hub field to Dexter field 
Cranfield to Brookhaven 

Loop, Gwinville to Brookhaven 
Loop, White Castle to Franklinton 
Loop, White Castle to Franklinton 
Loop, Olga station to Toca station 
Extension of Sui-Multan line to Lyalpur 


From Louisiana Delta to Portland, Tennessee 

Loops, Tennessee, Kentucky, West Virginia, Pennsylvania, New York 

Offshore Louisiana 

Offshore Louisiana 

Rodney field, Mississippi, to Olin Gas line connection across Mississippi River 
in Tensas Parish, Louisiana 

Rayne Field to Opelousas, | ouisiana 


Loop, Jefferson Davis and lacadia Parishes, Louisiana 

Loop near Alexandria, Louisiana 

Loop near Bastrop, Louisiana 

Loop near Greenville, Mississippi 

Loop near Clarksdale, Mississippi 

Loop near Hardinsburg, Kentucky 

Loop near West Point, Keitucky 

Loop in Henderson County, Kentucky 

Loop near Petersburg, Indiana 

Loop near Linton, Indiana 

Loop near Lawrenceville, Illinois 

New purchase laterals, Louisiana 

Loops, Texas, Louisiana, Mississippi, Alabama, Georgia, South Carolina, North 
Carolina, Virginia, Pennsylvania, New Jersey 

Storage facilities, Pennsylvania 

Mainline from Roswell, New Mexico, to Topock, Arizona 

Two laterals from West Texas and Texas-Oklahoma Panhandle gas fields 
converging at Roswell 

Loop from Marion to Neoga, Illinois 

Loop, Canadaville, Tennessee to Bardwell, Kentucky 

Loop, Kilbourne, Louisiana to Ballentine, Mississippi 

Loop, Pitkin to Riverton, Louisiana 

Loop, Moss Hill to Silsbee, Texas 

Bourbon, Illinois, to White Pigeon, Michigan 

Gathering lines, various locations 

Loop, Clendenin, to Legg, West Virginia 





Carthage-Longview main line to North Henderson field 

Southeast Louisiana to Mobile area (Phase |) 

St. Rose-Harvey 16” main line to Paradise field 

Offshore-Kosciusko main line to Belle Isle field 

Extend south San Antonio 20” loop line to 20” Burnell-Converse main line 
Replacement, New Braunfels to Austin “B"’ main line 


Lines Built or Underway 


The following tables list details on crude, products, and gas lines built or under construction 


in the 12-month period ending September 1, 1958, as reported to The Pipeline Engineer. 


CRUDE LINES 


Name of Company Miles 


Arapahoe Pipe Line Co. 


4 2 
Chicago, Illinois . 3 3 


l 


4 
4 
l 
] 
] 
96 


3 
l 
l 
3 
8 
l 


Size, in. 


Location 


Gathering lines 
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CRUDE LINES 


Name of Company Miles 


Government (YPF) 590 
Buenos Aires, Argentina 

CATC Group (Continental, Atlantic, 22 
Tidewater, Cities Service) 2 
Ponca City, Oklahoma l 
Cia. Shell de Venezuela l 
Caracas, Venezuela 10 
31 
Humble Pipe Line Company 

Houston, Texas 


Interprovincial Pipe Line Co. 
Edmonton, Alberta, Canada 


Interstate Oil Pipe Line Co. 
Shreveport, Louisiana 

Jayhawk Pipe Line Corp. 
Wichita, Kansas 

Kuwait Oli Co. Ltd. 
London, England 

Magnolia Pipe Line Company 


Dallas, Texas 


Mid-Continent Pipe Line Company 
Tulsa, Oklahoma 

Nordwest Oelleitung MBH 

(Affiliate of Esso A. G.) 
Hamburg Germany 

The Ohio Oil Company 
Findlay, Ohio 

Pasotex Pipe Line Co. 
E! Paso, Texas 

Pembina Pipe Line Ltd. 
Calgary, Alberta, Canada 


Petroleo Brasileiro S. A. 
Rio de Janeiro, Brazil 


Producers Pipelines Ltd. 
Regina, Saskatchewan, Canada 


Pure Tra ition Co. 
Chicago, Illinois 

Royal Dutch-Shell and others 
The Hague, Netherlands 

Service Pipe Line Co. 
Tulsa, Oklahoma 


The Shamrock Pipe Line Corp. 
Amarillo, Texas 

Shell Pipe Line Corp. 
Houston, Texas 

Sinclair Pipe Line Co. 
Independence, Kansas 


Skelly Oil Co. 
Tulsa, Oklahoma 


Texas-New Mexico Pipe Line Co. 
Houston, Texas 

Trans Mountain Oil Pipe Line Company 
Vancouver, B. C., Canada 


Trans-Prairie Pipelines Ltd. 
Edmonton, Alberta, Canada 
5% 


Yo 


37% 


10 
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Location 


Camp Duran to San Lorenzo 


Grand Isle to Block 47 
Offshore, Louisiana 


Boscan to Lake Maracaibo 
Puerto Miranda to Bachaquero 
Bachaquero to Cabimas 
New line re-routed replacing 10” from Hawley to Comyn 
New line, Viboras field to Pita field 
Replacement, Rita-Sarita Jct. to Seeligson field 
Leops in 4 sections of approximately 20 miles each, eastward 
from pump stations at Edmonton, Hardisty, Kerrobert, Loreburn 
Little Creek field to Mallalieu 
Station, Mississippi 
Meade County, Kansas, to Valley Center, Kansas 


Raudhatain to Ahmadi 

Loop lines 

Enlarging present facilities from Corsicana to Mertens, Texas 
Enlarging present facilities from Walnut Springs to DeLeon, Texas 
Enlarging present facilities from DeLeon to Clyde, Texas 
Enlarging present facilities from Midland to Latan, Texas 
Enlarging present facilities from Midland to Clyde 

Enlarging present facilities from Hull to Beaumont, Texas 
Maysville to Criner Oklahoma area 


Wilhelmshaven to Cologne 


Maxie to Purvis, Mississippi 
Wink, Texas to El Paso 


Gathering lines connecting to existing lines in Pembina 
Keystone, and Willesden Green oil fields 
Loop Colman to Edmonton, Alberta 


Catu to Madre de Deus, Bahia 


Gathering line, Frobisher field 


Gathering line, Steelman field 

Gathering line, Alida-Edenvale-Manor 

Gathering line, Ingoldsby 

Gathering line, Glen-Ewen, Oxbow 

Gathering lines in Illinois, Oklahoma, and Louisiana 


Mediterranean Sea to North Sea, across France, Luxembourg 
West Germany, Netherlands, and Belgium 


Casper to Welch, Wyoming 


Loop, Glendo to Fort Laramie, Wyoming 

Johnson County to Midwest, Wyoming 

Natrona County to Casper, Wyoming 

Replacement from McKee refinery, Moore County, to Hitchland field 
Hansford County, Texas 

Four Corners area to Los Angeles refining area (Line owned by 
Four Corners Pipe Line Company) 

Teague to Houston, Texas 


Wichita Falls to Jacksboro, Texas 
Pratt County to Kiowa County, Kansas 


Pratt County to Harvey County, Kansas 
Kingman County to Harper County, Kansas 


Aneth, San Juan County, Utah, to Jal, New Mexico 


High pressure line from Edson pump station, Alberta, to Hinton 
Alberta 

High pressure line from Darfield, B. C., to Kamloops, B. C 
Canada 

— pressure line from Mile 336 near Lempriere, B. C. to Mile 
42 


Weyburn field gathering lines 


Weyburn field gathering lines 

Daly field gathering lines 

North Virden Roselea gathering lines 
Routiedge gathering lines 





PRODUCT LINES 


Name of Company Miles Size, in. 
The Buckeye Pipe Line Co. 


New York, New York 


Cherokee Pipe Line Co. 
Ponca City, Oklahoma 


Emerald Pipe Line Corp. 
Amarillo, Texas 


Everglades Pipe Line Co. 


Miami, Florida 


Great Lakes Pipe Line Co. 
Kansas City, Missouri 


Interstate Oil Pipe Line Co. 
Shreveport, Louisiana 


Laurel Pipe Line Co. 
Harrisburg, Pennsylvania 
Leonard Crude Oil Co. 
Alma Michigan 
The Ohio Oil Co. 
Findlay, Ohio 
Pasotex Pipe Line Co. 
El Paso, Texas 
Phillips Petroleum Co. 
Bartlesville, Oklahoma 
Plantation Pipe Line Co. 
Atlanta, Georgia 
Southern Pacific Pipe Lines Inc. 
Los Angeles, California 


Texas Eastern Transmission Corp. 
Shreveport, Louisiana 

Wabash Pipe Line Co. 
Findlay, Ohio 

West Emerald Pipe Line Corp. 
Amarillo, Texas 

Yacimientos Petroliferos Fiscales Bolivianos 
La Paz, Bolivia 


GAS 


Name of Company Size, in. 
Alberta Gas Trunk Line Co. Ltd. 24 
Calgary, Alberta, Canada 2 
18 


American Louisiana Pipe Line Co. 
Detroit, Michigan 

Arkansas Louisiana Gas Co. 
Shreveport, Louisiana 


~~ wwe OWww & oO 


Atlantic Seaboard Corp. 
Charleston, West Virginia 
Canadian Western Natural Gas Co. Ltd. 
Calgary, Alberta, Canada 
Carnegie Natural Gas Co. 
Pittsburgh, Pennsylvania 


Cities Service Gas Co. 
Oklahoma City, Oklahoma 


Colorado Interstate Gas Co. 
Colorado Springs, Colorado 


D-26 


Location 


New line, Syracuse to Utica, New York 
New line, Ponca City to Glenpool, Oklahoma 


Conversion, Glenpool, Oklahoma, to Wood River, Illinois 
Emerald’s pipeline to Okan pipeline near Liberal, Kansas 


Port Everglades to Miami 


New line, Glenpool, to Tulsa, Oklahoma 
Newport, Minnesota, to Chippewa Falls, Wisconsin 


Minneapolis, Minnesota, to Duluth-Superior 
Milepost 162 to Bettendorf, lowa 

Loop, Middlebury to Chicago, Illinois 

Loop, Tulsa to Barnsdall, Oklahoma 

Replacement, Coffeyville to Independence, Kansas 


Baton Rouge refinery (Esso) to Dow Chemical plant, Louisiana 
Philadelphia to Cleveland 


Alma to Lansing, Michigan 
Clermont to Speedway, Indiana 
E! Paso to Biggs Air Force Base, Texas 


Adams Terminal to Texas City, Texas 
Borger to Amarillo, Texas 
Bremen to LaGrange, Georgia 


Niland to El Centro, California 

Sacramento to Mather Air Force Base, California 
Sacramento to McClellan Air Force Base, California 
Seymour, Indiana, to Chicago, Illinois 

Chicago extensions 

Robinson to Champaign, Illinois 

Wood River, lilinois, to Griffith, Indiana 

Amarillo, Texas, to Albuquerque, New Mexico 


Villa Montes, Bolivia to Villa Hayes, Paraguay 


LINES 


Location 


Pincher Creek to Princess Junction 

Cavendish to Princess Junction 

Cessford to Princess Junction 

Cessford lateral 

Atlee-Buffalo lateral 

Sibbald lateral 

Steveville lateral 

Princess lateral 

Oyen lateral 

Second Bayou and Holly Beach to Cameron, Louisiana 


COOOCOOOOO | 


Haynesville field to Colquitt field, Louisiana 

Pine Bluff, Arkansas, to International Paper Co 

Conway to Heber Springs, Arkansas 

Little Rock to England, Arkansas 

Ashdown to Foreman, Arkansas 

Calhoun field to Union Parish, Louisiana 

Waskom, Texas, to Waskom-Greenwood area, Louisiana 

Hot Springs, Arkansas, to Lake Hamilton area 

Loop between Seneca compressor station, Pendleton County, and 
Lost River compressor station, Hardy County 

Carbon field to Calgary 

Laterals and extensions 

Parallel lines from Clairton to Homestead, Pennsylvania 


Carson County, Texas 

Replacement, Carterville to Carthage, Missouri 
Replacement, Hutchinson, Kansas 
Replacement, Kansas City, Kansas 
Replacement, Independence to Welda, Kansas 
New line, Independence to Elk City, Kansas 
Various gathering lines 
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GAS LINES 


Name of Company 


Columbia Gas of Kentucky Inc. 12 
Charleston, West Virginia 12 


Natural Gas Corp. 12 
Richmond, Virginia 


Gas Utilities 
Oklahoma City, Oklahoma 


Consumers Gas Co. 
Toronto, Ontario, Canada 


Consumers Power Co. 
Jackson, Michigan 
The East Ohio Gas Co. 

Cleveland, Ohio 


El Paso Natural Gas Co. 
El Paso, Texas 


Gaz de France 
Paris, France 


Gulf Interstate Gas Co. 
Houston, Texas 


Houston Pipe Line Co. 
Houston, Texas 


Humble Pipe Line Co. 
Houston , Texas 


Kansas-Nebraska Natural Gas Co. 
Hastings, Nebraska 


Kentucky Gas Transmission Corp. 
Charleston, West Virginia 


Lone Star Gas Co. 
Dallas, Texas 


Many Island Pipelines Ltd. 
Regina, Saskatchewan, Canada 

Michigan Consolidated Gas Co. 
Detroit, Michigan 


Michigan Wisconsin Pipe Line Co. 
Detroit, Michigan 


Mississippi River Fuel Gas Corp. 
St. Louis, Missouri 


Montana-Dakota Utilities Co. 
Minneapolis, Minnesota 


Mountain Fuel Supply Co. 
Salt Lake City, Utah 


Natural Gas Pipeline Company of America 
Chicago, IIlinors 
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‘Size, in. 


Location 


Replacement Lexington, Kentucky, area 
Replacement between Lexington and Midway, Kentucky 


Loop, Waverly to Wakefield, Virginia 
Altus to Sayre, Oklahoma 


New line 

Phelpston to Owen Sound 
Phelpston to Penetang 
Smiths Falls to Perth 
Barrie to Phelpston 
Lancaster to Hawkesbury 


Overisel field to Kalamazoo, Michigan 
Overisel field to Woodbury 


West Richfield, Ohio, to Summerfield 
West Richfield, Ohio, to Twinsburg 


Loop, San Juan main line 

Loop, Gila station westward 
Sweetie-Peck to Goldsmith 

Loop, Permian-San Juan main line 
Loop, Permian-San Juan main line 
Panoma plant to Dumas plant 

Sonora plant to Plains plant 

Loop, Good plant to Vealmoor gasoline plant 
San Manuel to Hayden 

Puckett plant to Upton County line 
Santa Rosa plant to Fort Stockton field 
Loop, Santa Rosa plant 

Lacq field to Paris 

Laterals to Nantes and Lyons 


New lines, various fields in South Louisiana 

Loop, East Mud Lake Junction to Thornwell Junction 
Loop, approximately 35 miles north of each station 
Loop, approximately 35 miles north of each station 
Mission Valley to Fannin 

Speaks to Cordele 

Refugio to Vidauri 

Point Comfort to Edna 


Clear Lake to Port Arthur 


Padroni gasoline plant to Sterling gathering system 

Gathering lines, Logan County, Colorado 

Gathering line, Finney County, Kansas 

Gathering line, Pawnee County, Kansas 

Gathering line, Texas County, Oklahoma 

Gathering line, Finney County, Kansas 

Surveyors Creek field to Akron, Colorado 

Akron to Atwood, Colorado 

Loop, Foster measuring station, Bracken County, Kentucky, 
to Cold Spring measuring station, Campbell County, Kentucky 

Loop, Hamilton County, Texas 

Wichita Falls, Texas, to New York City field 

Loop, Waco to Eddy, Texas 

Loop, Freestone County, Texas 

New line, Red River County, Texas 

From Many Islands to Hatton 

New line, Many Islands area 

Sears and Traverse City 

Muskegon and Ludington 

Loop, Illinois and Wisconsin 

New Berlin, Wisconsin, lateral 

Niles, Michigan, lateral 

Holland, Michigan, lateral 

St. Joseph, Michigan, lateral 

New Laverne field, Oklahoma, extension 

Loop, Perryville, Louisiana, to St. Louis, Missouri 


Replacement, Manden to Bismarck, North Dakota 

Warren, Montana, to Elk Basin, Wyoming 

Belle Fourche, South Dakota, to Colony, Wyoming 

Gathering lines in Hiawatha and Sugar Loaf fields, 
Moffat County, Colorado 

Replacement near Coalville, Utah 

Replacement near Rock Springs, Wyoming 

Replacement near Rock Springs, Wyoming 

Wise County to Fritch, Texas 

Wise County to Fritch, Texas 

Wise County to Fritch, Texas 

Wise County to Fritch, Texas 
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Name of Company Miles Size, in. Location Date Completed 
87.53 26 Wise County to Fritch, Texas 11/26/57 
25.06 4-12 Gathering system, Wise County, Texas 7/2/58 
31.94 4-6, 12 Gathering system, Wise County, Texas 6/12/58 
38 46 4-12 Gathering system, Wise County, Texas 
513 26, 36 Loop along system from Texas to Illinois 
12 4%, 6%, 12 Gathering system, Moore and Carson counties, Texas 10/16/57 
Niederoesterreich Gas vertriebs A. G. 150 6, 10, 12 Bockfleiss to Danube Basin - 
Vienna, Austria 
Northern Natural Gas Co. 20 9 30 Loop, Ochiltree County, Texas 1/17/58 
Omaha, Nebraska 93 30 Loop, Ochiltree County, Texas, to Beaver County, Oklahoma 2/7/58 
13.1 30 Loop, Clark County, Kansas 2/14/58 
18.2 30 Loop, Kiowa County, Kansas 2/22/58 
10 30 Loop, Stafford County, Kansas 12/5/57 
7.1 30 Loop, Ottawa County to Cloud County, Kansas 11/15/57 
4 30 Loop, Jefferson County to Gage County, Nebraska 11/15/57 
48 30 Loop, Washington County, Kansas 11/15/57 
8 24 Loop, Burt County, Nebraska 5/28/58 
8.8 30 Loop, Mills County, lowa, to Pottawattamie, lowa 11/30/57 
Northern Ontario Natural Gas Co. Ltd. 90 10 North Bay to Sudbury 


Port Arthur, Ontario, Canada 


Northern Ontario Line Crown Corp. 57.7 30 Manitoba-Ontario boundary to Willard Lake 12/57 
Calgary, Alberta, Canada 94.1 30 Willard Lake to west of Raleigh 12/57 
80.4 30 West of Raleigh to west of Upsala 12/57 
78.5 30 West of Upsala to Port Arthur 11/57 
63.7 30 Port Arthur to Nipigon 9/58 
48 30 Nipigon to Beardmore 9/58 
70.8 30 Beardmore to Longlac 9/58 
90 3 30 Longlac to Ryland 9/58 
92.6 30 Ryland to Kapuskasing 9/58 
Utilities Ltd. 26 16 Pembina field to Edmonton 
Edmonton, Alberta, Canada 94 Var. Gathering lines, Pembina field 
The Ohio Fuel Gas Co. 12.8 4-20 Storage lines, near McArthur, Ohio 10/15/57 
Columbus, Ohio 15.6 3-6 Storage lines, Shreve to Loudonville, Ohio 10/20/57 
36.2 24 Partial loop, Pavonia comp. station junction line D-366 11/12/57 
22.3 18-20 From Line D-100 Gibsonburg, Ohio, to east side Toledo, Ohio 11/22 
7 16 Loop, Howell Station, Green County, to Z & Z-62-Springfield, Ohio 10/14/57 
46 12 Holmes compressor station to L-400 near Big Prairie, Ohio 1/14/: 
46 20 Partial loop, Centerville Station, Montgomery County, to 11/26/57 
West Carrollton, Ohio 
76 12 Extension, near Mt. Sterling toward Washington C. H., Ohio 11/22 
49 20 Extension, near Wellington Station to Pittsfield, Ohio 11/18/57 
10 20 Partial loop, near Mt. Gilead, Ohio, toward Green Camp, Ohio 12/17 
41 8 Partial replacement, near Wills Station, Guernsey County, 11/22 
toward Cambridge, Ohio 
11 20 Partial replacement, near Mt. Sterling compressor station 7/2 
to Madison County, Ohio 
l 6 Partial replacement, west of North Hampton, Ohio 7/2 
2.6 4 Gathering lines in Franklin Township, Wayne County 5/19 
l 18 Replacement, near Athens, Ohio 
15 12 Replacement, Big Prairie to Malvern, Ohio 
11.6 4-20 New line, York and Lafayette Townships, Medina County 
3.8 18 Replacement, Green and Clark counties 
3.8 8 Extension near West Liberty, Ohio 
Oklahoma Natural Gas Co. 246.4 2-20 Various locations in Oklahoma 1957 
Tulsa, Oklahoma 
Pacific Gas and Electric Co. 138 34 High pressure loop line from Topok, Arizona, to 5/23/58 
San Francisco, California Milpitas, California 
163 2 High pressure line from Corning to Eureka 
Pacific Lighting Gas Supply Co. 82.5 34 North Coles Levee to Newhall 
San Francisco, California 2.5 16 New line, Whittier area 10/57 
1.5 4 New line, Ojai area 6/58 
Pacific Northwest Pipeline Corp. 28.21 6 Spokane, Washington, to Coeur D'Alene, Idaho 10/22/57 
Salt Lake City, Utah 8.09 4 Pullman, Washington, to Moscow, Idaho 10/13/57 
35 84 6 Coeur D'Alene, Idaho, to Kellogg, idaho 11/9/57 
35.14 4,6 From main line near Monroe, Washington, to Grotto, Washington 11/19/57 
3.75 3 From a point on Uravan lateral to Slick Rock, Colorado 10/25/57 
2.48 4 Gathering line, Piceance Creek field 7/1 
32.93 3, 4,6 Gathering line, Big Piney field, Wyoming 7/1 
2.28 4 Gathering line, Bar-X field 7/1 
140.81 2,3, 4,6, Gathering lines, San Juan Basin 7/1 
8, 12, 16 
Pacific Petroleums Inc. 49 12, 18, 20 Along Alaska Highway 
Calgary, Alberta, Canada 20 12 Kobes Creek lateral 
7 8 West Blueberry lateral 
7 10 Gundy Creek lateral 
Panhandle Eastern Pipe Line Co. 971 4,6 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas 10/57 
Kansas City, Missouri 8 89 4,6 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas ll 
6.75 4, 6,8 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas 12 
0.56 4 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas l 
1.70 4 Gathering lines from Hugotcn field to Kansas, Oklahoma, and Texas 2 
6.95 6 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas 3/5 
7.37 6 Gathering lines from Hugoton field to Kansas, Oklahoma, and Texas 4 
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Name of Company 
Natural Gas Co. 


‘The 
Pittsburgh, Pennsylvania 


Co. 
Omaha, Nebraska 
Pioneer Natural Gas Co. 
Amarillo, Texas 


The Pittsburgh Group Companies of the 
Columbia Gas System 
Pittsburgh, Pennsylvania 


Rio Grande Valley Gas Co 
Brownsville, Texas 


Saskatchewan Power Corp. 
Regina, Saskatchewan, Canada 


Southern California Gas Co. and 
Southern Counties Gas Co. 
Los Angeles, California 


Southern Natural Gas Co. 
Birmingham, Alabama 


GAS LINES 


Miles Size 
39.6 2-20 
6.8 2-6 
4 6, 8, 10 
4 8, 12 
2.27 6, 10 
4 6, 8, 10 
25 12 
1] 20 
4 12 
4 12 
5.5 12 
16 24 
27.8 10 
84.7 16 
22.06 8, 10 
30.15 2,3,4,6 
62 10 
20 Var. 
7.5 8 
8.8 10 
76 12 
5.6 26 
15.6 20 
] 4 
19.5 16 
7.94 4,6, 8, 12, 16 
4 4 
38 6 2 

124 10 
89 5 14 
2 3-8 
17 6% 
4 6% 
10 4Y% 
18 30 
7.2 8 
9 8 
l 8 
0.9 12 
3.5 12 
13 12 
48 12 
4 12 
2.5 6% 
6.7 8 
22 4% 
17 20 
10 72 4% 
8 78 6% 
5.93 8 
2 84 12 
6 12 
8 20 10 
l 4, 
46 20 
6.5 10 
11.5 8 
75 ] 
115 8 
19 2 12, 20 
21.5 12 
56 4, 
11.6 6% 
64 6% 
05 4y, 
347 16 
16.2 12, 16 
69 24 
67.4 26 
85 16 
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Location 
Field and transmission lines 1957 
Distribution lines 1957 
Renew distribution lines between Greenwood and 1958 
Bellwood, Pennsylvania 
Renew distribution lines Richland Township, Allegheny 1958 
County, Pennsylvania 
Renew lines near Indiana, Pennsylvania 1958 
Renew lines between Bellwood and Tyrone, Pennsylvania 1958 
Replace storage line between Wall Station and Webster storage pool 1958 
Replace transmission line between Derry and 1958 
Morreliville, Pennsylvania 
Replace transmission line in the vicinity of Mars, Pennsylvania 1958 
Replace transmission line between Girty Station and 1958 
Derry, Pennsylvania 
Renew line between Leechburg and New Kensington, Pennsylvania 1958 
New line between McKeesport and Gibson Station 1958 
From Pecos and Schleicher counties, to Midland County, Texas 1/24/58 
Pecos and Schleicher counties, to Midland County, Texas 12/19/57 
Enlargement, Friona to Lariat 3/1/58 
New lines, Panhandle, South Plains and Permian Basin of 1957-58 
West Texas, to various locations 
Pampa to Canyon, Texas 
Gathering lines 
Buffington Township, Indiana County, Pennsylvania, to 16” 5/16/58 
line Cherryhill Township, Indiana County, Pennsylvania 
West Bradford Township to West Vincent Township, Pennsylvania 11/26/57 
Buffalo District, Brooke County, West Virginia, to Cross Creek 4/3/58 
District, Brooke County, West Virginia 
Replacement, Hickory, Pennsylvania, to Robinson Township 7/15/58 
Washington County, Pennsylvania 
Waynesburg, Pennsylvania, to Green Township, Greene 8/15/58 
County, Pennsylvania 
Upshur and Barbour counties, West Virginia and Garrett / 58 
County, Maryland, to company and purchase wells 
Loop, Dundee to Quackenbush Hill, New York 11/23/57 
New line near Dundee, New York 12/23/57 
Port Brownsville to Shrimp Harbor, Brownsville, Texas 6/58 
Moose Jaw to Regina 5/1/58 
Regina to Steelman UC 
Hatton to Success UC 
Hatton area UC 
Steelman to Estevan 6/27/58 
Estevan to Estevan General Station UC 
Maple Creek lateral uC 
Quigley Station to Burbank Boulevard and Yarmouth UC 
Avenue, Los Angeles, California 
Manila Village to Lake Enfermer line 10/17/5 
Bastian Bay to Fort Jackson tie-in 12/26/57 
Fort Jackson to Bastian Bay line 11/30/57 
Bastian Bay line 10/25/57 
Block 46 to Block 47 8/1/58 
Block 47 to Block 48 12/1/57 
Block 48 to Olga receiving station 11/17/57 
Fort Jackson tie-in to Olga receiving station 12/26/5 
Cox Bay to 20” East Leg 3/15/58 
Point A LaHache to 20” East Leg 4/28/58 
Little Lake to Lake Enfermer line 1/26/58 
Loop, Toca station to Pontchartrain 10/31/57 
Point Confort to Eloi Bay 5/27/58 
Eloi Bay to Lake Fortuna 5/27/58 
Lake Fortuna to Black Bay 5/27/58 
Black Bay Junction to Lake Campo 5/27/58 
Lake Campo to 20” East Leg 5/27/58 
Black Bay to Black Bay Junction 6/15/58 
North Black Bay to Black Bay line 9/1/58 
White Castle to South Section 28 UC 
Bayou Boullion to South Section 28 line UC 
East Happytown to Bayou Boullion UC 
Loisel field to South Section 28 line UC 
Loisel field to South Section 28 line UC 
Lake Washington to 20” East Leg UC 
West Delta Block 30 to Lake Washington UC 
Bayou Villars to Barataria ul 
Marrero field to Gloria station UC 
South Lake Long to Montegut UC 
Tigers Ridge to Barataria line ut 
Montegut to Gloria station ul 
Loop, Gloria station to Toca station ul 
Loop, Franklinton to Toca uC 
Loop, Franklinton to Gwinville UC 
New line, 20” west leg to Bayou Long ut 
D-29 
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Name of Company 


Southern Union Gas Co. 
Dallas, Texas 


Soviet Union 
Moscow, Russia 


Texas Eastern Penn-Jersey Corp. 
Shreveport, Louisiana 


Texas Eastern Transmission Corp. 
Shreveport, Louisiana 


Texas Illinois Natural Gas Pipeline Company 
Chicago, Illinois 

Trans-Canada Pipe Lines Ltd. 
Calgary, Alberta, Canada 


Transcontinental Gas Pipe Line Corp. 
Houston, Texas 


Union Gas y of Canada Ltd. 
Chatham, Ontario, Canada 


United Fuel Gas Co. 
Charleston, West Virginia 


United Gas Pipe Line Co. 
Shreveport, Louisiana 


Virginia Gas Distribution Corp. 
Charleston, West Virginia 

Westcoast Transmission Co. 
Vancouver, B. C., Canada 


D-30 
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30, 36 


16, 24 
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7 12 
10 
7 4-10 
10 
20 
12 


8, 16 


4,6 


5 8, 10, 12, 
18, 20 
20 


Var. 
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LINES 


Location 


Little Bayou Pigeon to Bayou Long 

Mystic Bayou to 20” west leg 

E. Bayou Pigeon to Bayou Long 

Loop, Gwinville to Rankin station 

Loop, Rankin station to Pickens 

Tantine field to Bastion Bay line 

Loop, Gwinville to Enterprise 

Loop, Enterprise to Gallion 

Loop, Gallion to Elmore 

Loop, Elmore to Ellerslie 

Loop, Ellerslie to Ocmulgee 

Loop, north main line to Vicksburg 

Loop, north main line to Columbus 

Loop, Alabaster to Calera 

Loop, north main line to Cedartown 

Loop, Opelika Junction to Opelika 

Loop, Ocmulgee station to South Atlanta 

New line, Bayou Felice to Tantine field 

New line, Triumph to Bastian Bay line 

Loop, north main line to Vicksburg 

Bayou Postillion to Bayou Long 

From El Paso Natural Gas Company line on Highway 53, near 
Grants, New Mexico, to Ambrosia Lake area, New Mexico 

Loop from north of Albuquerque to south of Albuquerque, N. M. 

Flora Vista to Farmington, New Mexico 

Replacement, Hobbs to Hobbs Airfield, New Mexico 


Loop, Lybrook to terminus of 18” loop line Albuquerque, New Mexico 


Almagordo to Tularosa, New Mexico 


Stavropol to Moscow 
Dzarkak-Bukhara-Tashkent 

Serpukhov to Leningrad 

Shkapovo fields, Bashkiria, to Magnitogorsk 


Pennsylvania loops 


McAllen to Vidor, Texas 

Loop, Kosciusko, Mississippi to Uniontown, Pennsylvania 
Provident City to Blessing, Texas 

Loop, Kosciusko, Mississippi, to Connelsville, Pennsylvania 


Volo loop, Illinois 


lle des Chenes to Manitoba-Ontario boundary 
Kapuskasing to Iroquois Falls 
Iroquois Falls to Englehart 
Englehart to Timagami 

Timagami to Tilden Lake 

Tilden Lake to South River 

South River to Bracebridge 
Bracebridge to Kleinburg 
Sheridan to Bowmanville 
Bowmanville to Kingston 
Kingston to ‘““L’’ of two mountains 
Lateral, Williamsburg to Ottawa 


Loops, Texas, Louisiana, Alabama, Georgia, South Carolina, 
North Carolina, and Virginia 

New purchase lateral, Louisiana 

New purchase lateral, Texas 


Dawn Storage field to Lisgar 

From 26” line to Waterloo 

From 26” line to Guelph 

From 26” line to St. Marys 

Stratford to Goderich 

Windsor to Amherstburg 

Replacement, from 26” line to Brantford 

Replacement, Sandyville to Ravenswood, West Virginia 

Milton to Apple Grove, West Virginia 

Part replacement, Charleston, West Virginia, area 

Loop, Goodrich-Houston main line to Liberty field 

Refugio-Houston main line to Houston L. & P. Company 
Smithers Lake power plant 

Lirette-Mobile main line to Bayou Casotte industrial area 

Burnell-Converse 20” main line to Fashing field 

From Kent Bayou 20” main line to connect Bayou Penchant 
field, Deer Island field, Palmetto Bayou field, Halter Island field, 
and Four League Bay areas 

Replacement, Staunton, Virginia, area 

Extension, Waynesboro, Virginia, area 

New line from various gas field along the Alaska Highway 
between milepost 73 and milepost 130 to MP 73 Alaska Highway 

Loop, from Alaska Highway milepost 38 to Taylor, B. C. 

Gathering lines, Peace River area 


12/15/57 
12/57 
10/57 
5/58 
9/58 
8/58 
9/58 
10/57 
UC 

UC 


12/14/57 
12/16/57 


4/21/58 
7/1/58 
7/15/58 


10/57 
11/57 


9/58 


8/58 
uC 
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Trans-Canada Pipe Lines’ project is by far the largest single gas transmission job of 1958. 


CANADIAN CONSTRUCTION OFF 16% 





Leslie Orr Rowland 


ALTHOUGH not quite matching the 
all-time record year of 1957 in total 
pipeline construction mileage in Can- 
ada, 1958 will come close to last year’s 
volume to make a spectacular second 
largest season, providing a substantial 
amount of work for at least 50 spreads. 

The combined mileage of natural gas 
and oil pipelines will amount to about 
4200 miles, off only 16 percent from 
the 1957 peak of 5000 miles. 

Natural gas lines have stolen the 
show from oil for the second year in a 
row, with an estimated 3600 miles 
compared to about 4300 miles in 1957, 
while construction of oil lines will be 
600 miles, nearly up to last year’s 700 
miles, Gathering systems and natural 
gas city and town distribution lines are 
included in both totals. 

The major shift of emphasis to natu- 
ral gas that took place in 1957, sparked 
by the second and completing year of 
construction of the Westcoast Trans- 
mission line to the west coast of British 
Columbia, is being sustained through 


Editor, Oil in Canada 


Nevertheless, it represents the Dominion's second largest 
year with 4200 miles of pipeline to be completed in 1958 


1958 by the assurance of completion of 
the Trans-Canada gas line to eastern 
Canada. 

The latter project has brought in its 
wake a tremendous outbreak of local 
distribution system construction all 
along the 1100 miles of its route from 
the Manitoba-Ontario border to 
Toronto, and along the 300-mile sec- 
tion from Toronto to Montreal, which 
was laid last fall. 

Construction of most of these sys- 
tems has been proceeding concurrently 
with the main line, activity including 
numerous communities on the route of 
the Crown Corporation line between 
the Manitoba-Ontario border and 
Kapuskasing, Ontario. which is to be 
turned over to Trans-Canada on a long- 
term lease upon completion of the sec- 
ond section in the fall. Work which 
started late last season on the section 
of this line between Manitoba and the 
Lakehead cities of Fort William and 
Port Arthur made little progress 
through the winter, but has been largely 
completed this year in time to assure 
a full winter's delivery season and an 
even earlier start of industrial and 
commercial deliveries. 


Trans-Canada the Big Project 
Trans-Canada Pipe Lines, Ltd.'s 
project is by far the largest single job 
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for the 1958 season, as it was in 1957, 
and the collateral jobs that depend on 
it represent a gigantic mileage to be 
crammed into one construction season, 
The impact of this situation has been a 
major shift of geographical emphasis 
from western to eastern Canada, with 
more than half the total mileage of 
pipeline construction for 1958 being 
concentrated in the province of On- 
tario and practically nothing in British 
Columbia where more than 1200 miles 
were laid last year. 

Construction in the prairie provinces 
also is far below last year’s level be- 
cause of completion of the Trans-Can- 
ada trunk line last year, but volume in 
this region was sustained in part by the 
largest season on record for Saskatche- 
wan Power Corporation, which is 
nearly doubling the mileage of natural 
gas main transmission, lateral, and lo- 
cal distribution lines that it had in op- 
eration at the end of last year. 

The Trans-Canada main line con- 
struction this year amounts to 486 
miles, extending from Kapuskasing, in 
northern Ontario, to the village of 
Maple, a few miles north of Toronto, 
where the Toronto lateral takes off and 
the main line continues on to Montreal. 
It is divided into seven sections, with 
mileages varying according to topo- 
graphy and terrain from the shortest 
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Saskatchewan Power Corporation will complete 500 miles of pipeline this year, expanding its system by 80 percent. 


of 47 miles through almost solid rock 
to the longest of 92 miles in the gently 
rolling farmland of south central 
Ontario. 

Trans-Canada starts at the south end 
in highly cultivated farm land, which 
contains numerous small ponds and 
creeks, but the soil is well compacted 
and easy to ditch for about 150 miles. 
Then it follows an abrupt transition to 
the homogeneous and very tough gran- 
ite rock of the PreCambrian Shield, 
which has few fracture plains and re- 
quires drilling and shooting for the 
major part of the next 150 miles. Much 
of this region, however, is wilderness 
recreation area, almost undeveloped 
and presenting virtually no problems of 
right-of-way obstructions. The remain- 
ing 186 miles is mostly in gently roll- 
ing farm land, with a gradual transition 
to the clay belt at the north end and a 
few large swamps and muskegs. A great 
many water crossings are involved, 
especially in the solid rock sections, 
where on one spread there are 19 major 
water crossings in 57 miles, mostly in 
solid rock. 

The Crown section, being laid for 
Northern Ontario Pipe Line Crown 
Corporation, a joint venture of the 
dominion government and the Ontario 
provincial government, comprises 367 
miles from the Lakehead city of Port 
Arthur to the pulp mill and lumber 
town of Kapuskasing, around the 
north shore of Lake Superior, and out 
into the muskeg terrain of far northern 
Ontario, ending in the early portion of 
the clay belt. The first 100 miles is 
solid granite rock in the Pre-Cam- 
brian Shield. The next 50 miles repre- 
sents a transition through rock into 
muskeg, while the next 150 miles is 
largely muskeg, ranging from practic- 
ally bottomless to a thin overlay on the 
clay. The final 67 miles is clay belt, in- 
volving few terrain problems. 

One of the major difficulties en- 
countered by contractors on this line 
is the lack of access to the right-of-way 
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along the muskeg portions, with pipe 
stringing having to be done at distances 
of up to 50 miles. The almost complete 
absence of accommodation in the cen- 
tral wilderness section also involved 
setting up a mobile field camp on one 
spread. Otherwise operating conditions 
on both Crown and privately owned 
sections are normal. 

On most of both lines right-of-way 
access is very easy, as the right-of-way 
parallels closely the main Trans-Can- 
ada highway, which is hard-surfaced 
all the way from Port Arthur to 
Toronto. 


Gas Deliveries November 1 

The projected compietion date for 
both Crown and private sections is Oc- 
tober 1, with first deliveries of gas 
scheduled for November 1. 

Seven spreads are working on the 
Trans-Canada line and five on the 
Crown line. Eight major river cross- 
ings, which were let under separate 
contracts, are also scheduled for com- 
pletion concurrently with the main 
transmission line. The combined mile- 
age of both sections is 853 miles of 30- 
in. line, making up the largest job in 
Canadian pipelining history for a single 
construction season with big-inch pipe, 
and exceeding by about 100 miles the 
total big-inch mileage on Trans-Canada 
and Crown Corporation jobs in 1957. 

The largest individual lateral taking 
off from the Trans-Canada line is the 
Sudbury lateral, involving 90 miles of 
10-in. pipe running from the North Bay 
compressor station, 230 miles north 
of Toronto, to the mining town of 
Sudbury in the western peninsula of 
Ontario where the International Nickel 
Company smelter is situated. 

Other laterals and city distribution 
systems along the Trans-Canada and 
Crown routes through Ontario are be- 
ing laid for Northern Ontario Natural 
Gas Company, Ltd., a private corpora- 
tion which has obtained franchises for 
every community on the 1100-mile 
route. Its 1958 construction program, 


which includes the Sudbury lateral, 
calls for another 410 miles of laterals, 
local distribution mains and services. 
Its enfranchised territory includes such 
important towns as North Bay, Kirk- 
land Lake, Haileybury, Orillia, Brace- 
bridge, Geraldton, Hearst, and Kapus- 
kasing. Altogether the Northern On- 
tario company has valid franchises for 
33 Ontario communities, in most of 
which it intends to complete primary 
installations this year. 

In the eastern end of the Trans- 
Canada territory, about 300 miles of 
lines are being laid by other utility com- 
panies, which hold franchises for cities 
and towns between Toronto and Mont- 
real, in Canada’s most highly de- 
veloped and rapidly growing industrial 
and population region. The principal 
operator in this area is Lakeland Natu- 
ral Gas Company, Ltd., with 21 valid 
franchises, and major cities included in 
the 1958 program are Kingston, Gan- 
anoque, Port Hope, Cobourg, Brock- 
ville, and Trenton. 

Union Gas Company of Canada, 
Ltd., which will be a large customer 
of Trans-Canada as soon as the main 
line is completed into its southern On- 
tario territory, is engaged in a program 
of about 150 miles of line, which is ex- 
tending service to several cities and 
towns in the southern sector and en- 
larging existing systems that in some 
cases, have had gas service for more 
than 50 years. In the new category are 
Goderich and Amherstburg, while in 
the group of existing services are 
Waterloo, Guelph, London, and 
Hamilton. 

Consumers’ Gas Company, which 
will be another large customer of 
Trans-Canada, is laying about 500 
miles of laterals and distribution lines, 
of which a large share will be in the city 
of Toronto where a continuous expan- 
sion project has been in progress for 
several years. 

Approximately 150 miles will be 
laid by Quebec Natural Gas Corpora- 


THE PIPELINE ENGINEER, September, 1958 





tion, a new entity in the natural gas 
distribution system, serving the entire 
province of Quebec as successor to the 
publicly owned company that prev- 
iously operated the manufactured gas 
system in the city of Montreal. 

Thus a total of about 1600 miles of 
natural gas pipelines will be laid in 
eastern Canada this year, of which all 
but a small proportion will be the direct 
result of the Trans-Canada completion, 
the others being dependent on con- 
tinued imports of gas from the United 
States, which are being used particu- 
larly by Union Gas, under long-term 
contracts. 


Franchise Conflicts in Manitoba 


Natural gas pipeline construction in 
Manitoba this year is non-existent, be- 
cause of serious franchise conflicts and 
the necessity of making a judicial de- 
termination on the contest between 
Winnipeg and Central Gas Company, 
in the greater Winnipeg area, and two 
competitors who contend that the 
Winnipeg company is not entitled to an 
exclusive franchise in the whole Winni- 
peg metropolitan area. Pending the re- 
port of a special inquiry commission 
appointed by the provincial government 
early in the summer, it has been im- 
possible for any company to lay pipe 
in the area, and at mid-summer it ap- 
peared unlikely that any decision would 
be reached in time to permit further 
work this year by any franchise holder. 
Outside the city, one tentative plan for 
service to several communities in south- 
ern Manitoba was still in suspension at 
mid-summer because of dubious eco- 
nomic foundation for its project and 
the consequent difficulty of obtaining 
financing. 


Saskatchewan Booming 

Saskatchewan, however, is far more 
than making up for the lack of activity 
in Manitoba. The largest natural gas 
pipeline construction program in the 
seven-year history of the natural gas 
phase of Saskatchewan Power Cor- 
poration is bringing to completion a 
total of nearly 500 miles of main trans- 
mission line extensions, laterals, and 
local distribution systems. 

The size of the 1958 program is go- 
ing to add more than 80 percent to the 
existing 674 miles that were contained 
in the almost province-wide system at 
the end of 1957 and which took six 
years to build up. The major element 
contributing to this year’s gigantic ex- 
pansion was the procuring of a permit 
from the Alberta Conservation Board 
for the use of Alberta gas in the Many 
Island field on the east side of the prov- 
ince, adjoining the big Hatton field in 
western Saskatchewan, The award of 
this permit made it possible for the 
two fields to be opened up for joint 
commercial operation and provided as- 
surance of enough gas supply to sup- 
port the large extensions contained in 
the current program. 

The main transmission line exten- 
sions include 124 miles of 10-in. line 
from Regina to the Steelman oil field, 
32.2 miles of 12-in. from Regina to 
Moose Jaw, 88 miles of 14-in. and 3.5 
miles of 16-in. for the link from the 
Hatton gas field to the Success gas 
field. This total of 254 miles will es- 
sentially complete the main line in a 
continuous arc right across the entire 
southern half of the province, provid- 
ing a base for future take-offs of laterals 
to provide gas service for every com- 
munity of economic size. 


The Hatton field gathering system 
will involve construction of 25 miles 
of various small-diameter lines, while 
on the Alberta side SPC is laying 41 
miles of gathering lines for the Many 
Island field. Local distribution systems, 
including laterals, total 151 miles, so 
that the grand total for the year will be 
471 miles of all categories of lines. 

Added to this impressive SPC total 
is another 125 miles being laid for 
Steelman Gas, Ltd., in the fields tribu- 
tary to its gas recovery and processing 
plant now under construction in the 
Steelman oil field, to recover casing- 
head gas in large volume. Saskatchewan 
therefore will have almost 600 miles 
of gas line construction in the 1958 
season. 


Alberta Gas Trunk Line 

The principal natural gas project 
for 1958 in Alberta is that of The Al- 
berta Gas Trunk Line Company, Ltd., 
a joint operation of the Alberta Gov- 
ernment, producing and utility com- 
panies, which was set up a little more 
than four years ago, but has only been 
in actual operation for a year. Charged 
with the function of acting as intermed- 
iary between all the producers in the 
province and any pipeline companies 
moving gas outside Alberta, Alberta 
Trunk has the prospect of becoming 
the largest individual handler of gas in 
the whole of Canada. 

The Alberta Trunk program for this 
year consists of about 250 miles of 
lines, all in the southern and south- 
eastern sectors of the province. The 
principal portions are three major ex- 
tensions of the main line. The first job 
is 50.2 miles of 34-in. to extend the 
main trunk transmission line back 


Alberta Gas Trunk Line Company has prospects of becoming the largest indi- 
vidual handler of gas in Canada. This map shows its 1958 construction program. 
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Crude oil pipeline construction consists almost entirely of gathering lines this year in Canada. 
Interprovincial Pipe Line Company's looping job was the principal main line project. 


westward from the point near the Sas- 
katchewan border, which it reached 
last year in its progress from the pro- 
vincial gate. The second item is 24 
miles of 26-in. main line from the term- 
inus of the 34-in. line northwestward 
to the Stevenville and Cessford gas 
fields. The third and largest unit in the 
program is 144.5 miles of 24-in. line 
to connect the Pincher Creek gas field 
in the extreme southwestern corner of 
Alberta with the junction point of the 
34-in. and 26-in. lines. 

Small laterals, designed to tie in four 
principal fields as supply sources in the 
eastern sector, will account for 19 miles 
of small-diameter lines ranging from 
6 in. to 8 in. A concurrent program of 
housing construction will involve 24 
staff houses at four locations, a district 
warehouse, instrument and field office, 
and a maintenance warehouse. 

Both major Alberta utility companies 
have extensive plans for the current 
season. Northwestern Utilities, Ltd., 
which operates in the northern half of 
the province, is laying about 120 miles 
of line, of which 94 miles represent 
construction of the gas gathering sys- 
tem in the Pembina oil field, and the 
main 16-in. transmission line, which 
will move this gas to Edmonton for the 
city system. Five new towns will be 
added to the company’s distribution 
network, and the continuing program 
in the city of Edmonton will add sev- 
eral hundred new services. 

Canadian Western Natural Gas 
Company, Ltd., covering the southern 
half of Alberta, has as its major project 
the construction of a 55-mile 16-in. 
main transmission line from the Car- 
bon gas field to the city of Calgary. 
The rest of its 1958 schedule contains 
provision for a lateral to the town of 
Vauxhall in the southeastern sector, 
and extensions of mains and services 
in the communities now served with 
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gas. Altogether it will lay about 100 
miles of lines. 

Westcoast Transmission Company, 
Ltd., is extending its natural gas gath- 
ering system in the northern Alberta 
fields of the Peace River region by 
about 80 miles of various size lines, to 
increase the proportion of its contracted 
reserves that will be available next 
winter for movement through the main 
transmission line, 

Alberta thus has a total of approxi- 
mately 550 miles of gas line construc- 
tion for 1958, closely approximating 
the amount of construction by SPC in 
Saskatchewan but lagging a consider- 
able distance behind in overall total. 

In British Columbia, with the main 
transmission line of Westcoast com- 
pleted last year and the largest utility 
system, of Inland Natural Gas Com- 
pany, Ltd., also placed in operation, 
only minor extensions are involved this 
year, mainly by British Columbia Elec- 
tric Company, Ltd., the sole gas dis- 
tributor in Vancouver. The total esti- 
mated construction adds up to about 
100 miles, all of which is city distribu- 
tion lines. 


Compression Station 
Construction 


In addition to the primary pipeline 
construction projects, a large program 
of compressor station construction is 
in progress for Trans-Canada, which 
this year will complete the first five sta- 
tions in its planned program of en- 
larging throughput capacity. At Bur- 
stall, starting point of the 34-in. line, 
and at Caron and Moosomin, in central 
and eastern Saskatchewan, respectively, 
Trans-Canada is building identical sta- 
tions of 10,200 hp each, with three 
large 3400-hp engines in each installa- 
tion. At Winnipeg a 7500-hp station is 
being built, consisting of three 2500- 


hp units. At North Bay, Ontario, the 
smallest station includes 5400 hp in 
three 1800-hp units. All stations are 
scheduled for completion in the early 
fall, to coincide with completion of the 
main line in Ontario. 


Crude Oil Pipelines 

Crude oil pipeline construction this 
year is concentrated almost exclusively 
in Saskatchewan and Alberta, and con- 
sists almost entirely of gathering lines, 
as main line construction has slackened 
off to one major looping job on the In- 
terprovincial Pipe Line Company main 
line. 

This 82-mile 24-in. job is divided 
into four sections varying from 20 to 
21 miles each. They are situated on the 
downstream sides of the Edmonton and 
Hardisty pumping stations in Alberta, 
and the Kerrobert and Loreburn sta- 
tions in Saskatchewan. Their comple- 
tion will fill in the only remaining gaps 
in the 24-in. loop line, to create the 
equivalent of two entirely separate lines 
all the way from Edmonton to Super- 
ior, Wisconsin, one mainly 16-in. and 
the other entirely 24-in. In addition, 
new pumping units, each of 2040 hp 
and diesel-powered, are being installed 
in the existing pumping stations at 
Regina and Glenavon in eastern Sas- 
katchewan and at Cromer and Glen- 
boro stations in western Manitoba. 

The new station units will increase 
the capacity of the central portion of 
the line, which carries the increasing 
flow of Saskatchewan crude delivered 
by the South Saskatchewan and West- 
spur pipelines. Together with the loops, 
this will raise total throughput capacity 
to 275,000 bbl per day out of Edmon- 
ton, 379,000 bbl per day out of 
Cromer, and 261,000 bbl per day out 
of Superior. Increases for the next year 
or two will be anticipated by this con- 
struction program, which was due for 
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completion in the latter part of the 
summer. 

The only other main line job sched- 
uled for possible construction this year 
is the 125 miles of 10-in. line to be 
built by Federated Pipe Lines, Ltd., 
subsidiary of Home Oil Company, Ltd., 
from the Swan Hills oil discovery re- 
gion to Edmonton. Although the neces- 
sary Alberta Government permit was 
issued in the spring, engineering and 
right-of-way surveys in the difficult 
muskeg terrain in the northern half of 
the proposed route delayed the call- 
ing of tenders until early July and the 
contract had not been awarded at the 
end of July. Financing also was to be 
arranged. 

In southwestern Manitoba, Trans- 
Prairie Pipelines, Ltd., has laid about 
10 miles of gathering lines to tie in new 
batteries, but the near suspension of 
Manitoba development drilling has al- 


most put a stop to gathering system 
construction. In southeastern Sas- 
katchewan Trans-Prairie is laying about 
30 miles of gathering lines, in the Wey- 
burn field area where it has an exclu- 
sive franchise. 

The system of Westspur Pipe Line 
Company, spread over all the south- 
eastern fields of Saskatchewan, will be 
extended by a total of about 100 miles 
by the end of the year, all consisting 
of new gathering lines connecting this 
year’s completed wells. A few miles of 
gathering lines are being laid in the 
southwestern medium gravity fields, so 
that Saskatchewan’s total minor line 
construction will add up to about 150 
miles. 

Alberta development drilling has also 
slowed down materially, and approxi- 
mately 250 miles will cover practically 
all the gathering line construction for 
1958. One of the larger jobs is the ex- 


tension of lines in the big Pembina oil 
field, which will take about 100 miles. 
The other active fields, Innisfail, Bells- 
hill Lake, Harmattan East, and Kaybob 
principally, will account for a total of 
a little over 100 miles, 

An unusual job in the 1958 program 
is the laying of 20 miles of very high 
pressure stress-relieved pipe in the 
Pincher Creek field, to handle conden- 
sate from the wet gas that will be pro- 
duced in fairly large quantity when the 
field goes on the line to the Trans- 
Canada gas system in the early fall. 

The absence of any major field dis- 
coveries during the second half of last 
year and all of 1958 to date, in either 
Saskatchewan or Alberta, has affected 
the volume of gathering lines required 
The total of slightly under 400 miles, 
combined with a little over 200 miles 
of main line work, makes a combined 
total of about 600 miles x“** 


A 4-Ft Trench is Blasted Through 88 Miles of Hard Rock 


Drilling for natural gas? Well, almost. 
Construction crews pictured here are oper- 
ating a drilling rig near Sudbury, which bores 
two holes simultaneously through some of the 
hardest rock in the world. It's part of the 
construction of Northern Ontario Natural 
Gas Company's Sudbury lateral. 


BETWEEN North Bay and Sudbury, 
Ontario, lie millions of tons of rock— 
the oldest and hardest rock in the world. 
Pipeliners for Northern Ontario Nat- 
ural Gas Company, Ltd., are now at 
work in this area, blasting a 4-ft trench 
through 88 miles of what experienced 
engineers have called “the toughest 
pipelining country in the world.” 
Contractor on the big job is Mannix 
Company, Ltd., Calgary. Before they 


finish this fall, construction crews will 
have detonated an estimated 1200 tons 
of blasting powder, moved 60,000 tons 
of rock, employed 100 people — most 
of them from the Sudbury area — laid 
485,000 ft of 10-in. steel pipe, and 
spent more than $4,000,000. 

When they pack up at last, the Man- 
nix crews will have laid a lateral pipe- 
line that will carry Alberta natural gas 
88 miles from a take-off point on the 
Trans-Canada Pipe Line near North 
Bay, and feed it into a system of mains 
now being laid under Sudbury streets. 
Along the way, the lateral also will feed 
gas into distribution systems in Copper 
Cliff and Sturgeon Falls 

Before a foot of trench could be dug, 
however, easement agreements, in 
which residents grant permission for 
the lateral line to cross their property in 
return for adequate compensation, had 
to be obtained this spring. Most resi- 
dents, while not overjoyed at the pros- 
pect of having crews and heavy equip- 
ment working “in the back forty,” put 
it down as one of the prices of progress, 
and were compensated satisfactorily. 

Indians of the Nipissing Band, near 
Sturgeon Falls, for instance, after 
lengthy tribal consultations and confer- 
ences with Indian Affairs Department 
officials, were paid a tidy $25,000 for 
easement rights on a 50-ft wide strip 
of land running 23 miles across the Re- 
serve. 

After the lateral line is in the ground, 
they'll still be able to cultivate the strip, 
plant it, build sidewalks and fences 
across it, or use the land for practically 
any normal purpose, subject to permis- 
sion of the gas company. Reserve resi- 
dents will be employed on construction 
across the strip 
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With right-of-way contracts pro 
cured, construction began in mid-June 

Construction crews hit the “tough 
spots” first; railway, road, and river 
crossings are tackled one by one, and 
usually completed before the “straight 
line” construction begins. 

At river crossings, pipe is weighted 
down with heavy concrete clamps, 
which keep the pipe in place on the 
river bed. In all cases, pipe with extra 
thick walls is used at river crossings, as 
a double-check on safety. 

Blasting is no hit-or-miss process 
and highly skilled personnel with years 
of experience are required for the job 

A tractor with an attachment capable 
of drilling two holes at once bores into 
the rock at 1-ft intervals. Holes are 3-ft 
deep, and are capped with wooden pegs 
until just before blasting, to prevent 
crushed rock from sliding back into the 
hole 

Finally, holes are filled with a mix 
ture of ammonium nitrate and blasting 
powder, and fired off with blasting 
caps 

In uninhabited stretches of the route 
as much rock as possible is blasted at 
one time; in restricted areas, much 
smaller blasts are made, so the rock is 
chipped away piecemeal 

The Sudbury lateral 
tribution systems in Sudbury, Sturgeon 
Falls and Copper Cliff 
for completion for early fall 

The Trans-Canada Pipe line, with 
which the Sudbury lateral will connect 
is scheduled for completion to Toronto 
by November | this year 

Northern Ontario Natural Gas Com 
pany Ltd. engineers plan to complete 
their section of the job well in advanc« 
of this date x* 
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A portion of the pipe for new products pipeline from Wood River, Illinois, to Griffith, Indiana, 
stands ready for shipment in a rail center outside the Republic Steel plant at Youngstown, Ohio. 


WABASH SYSTEM SCHEDULED FOR 
COMPLETION IN NOVEMBER 


CONSTRUCTION of the new Wabash 
Pipe Line Company’s 265-mile com- 
mon carrier for refined products pipe- 
line from the Hartford-Wood River, 
Illinois, area to Griffith, Indiana, 
started early in August. Anticipated 
completion of the line is early in 
November. 

The Ohio Oil Company and Conti- 
nental Oil Company formed the Wa- 
bash Pipe Line Company to build and 
own more than 350 miles of refined pe- 
troleum products lines in Illinois and 
Indiana. Ohio Oil holds 75 percent of 
the stock and Continental, 25 percent. 
Ohio Oil will operate the system under 
& management contract with the Wa- 
bash Pipe Line Company. 

The new line will connect with an 
already completed Wabash products 
line extending 85 miles from Robin- 
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son to Champaign, Illinois. Ultimate 
capacity of the new 12-in. system will 
be from 90,000 to 100,000 bbl a day. 

The approximate path of the new 
line takes it from the Wood River-Hart- 
ford area through Litchfield and near 
Decatur to outside Champaign. At this 
point the line will connect with the 12- 
in. line from Robinson to Champaign, 
completed June 15, From Champaign, 
the new line will continue through Del- 
rey and Kankakee to Griffith, Indiana, 
near East Chicago. 

During the early part of the summer, 
Republic Steel Corporation’s Youngs- 
town, Ohio, plant shipped 25,000 tons 
of pipe to nine locations along the pro- 
posed line. The 12%-in. electric weld 
pipe was transported by rail cars and 
barges to the Illinois points. Rail cars 
transported the pipe to St. Louis, Beth- 
alto, Mt. Olive, Pana, Bement, Lebera, 
Crescent City, Momence, and Harts- 
dale, preparatory to stringing. 

The Illinois Commerce Commission 
granted a Certificate of Convenience 
and Necessity to the Wabash Pipe Line 
Company on July 18. Contract and 
Materials Company of Evanston, IIli- 
nois, has the contract for construction 
of the line. 

Clearing of the right-of-way began 
the last week of July and road crossing 
started the following week. 

Actual laying of pipe began the week 
of August 4, with about three months 
needed to complete the line. The line is 


being constructed by two spreads. One 
started at the scuthwest end and the 
other approximately 10 miles south- 
west of Champaign. 


Outdoor Pump Stations 

Outdoor electric pump stations are 
planned at Wood River, Robinson, 
Hartford, and Champaign, with others 
added later as needed to give the ulti- 
mate capacity of 90,000 to 100,000 
bbl a day. Stations will utilize a power- 
saving fluid drive, which automatically 
adjusts pump speeds to the volume of 
oil in the line. 

Wood River, Champaign, and Rob- 
inson stations each will utilize 1250-hp 
pumping units, with projected plans 
calling for an increase to 2500-hp. At 
Hartford there will be installed a 
booster station with a 300-hp unit. 

The pipeline will make deliveries to 
a privately owned refined petroleum 
products terminal recently completed 
at Staley, near Champaign, Illinois. 
Wabash will also make deliveries at 
Griffith, Indiana, in the East Chicago 
area to a large, privately owned termi- 
nal being constructed. 


One Section Completed 

The already completed section of 
products line from Robinson to Cham- 
paign is connected to Ohio Oil's refin- 
ery at Robinson. At Wood River, the 
Wabash system will receive deliveries 
from the Cherokee Pipe Line system, 


THE PIPELINE ENGINEER, September, 1958 





a 
Wo 
We 


-~tuee 


- i 
ot ba ate: ah 


One of the 16 barges used to transport a portion of the 25,000 tons Construction of Wabash's 85-mile, 12-in., products pipeline between 
of pipe to Illinois by way of the Ohio River, is loaded at Monaca Robinson and Champaign, Illinois, was completed in June. Here, the 


Pennsylvania. 


which ts connected to the Continental 
and Cities Service refineries at Ponca 
City, Oklahoma, and DX-Sunray and 
The Texas Company refineries in the 
Tulsa area. Wabash can also take prod- 
ucts from several large refineries in 
the Wood River-East St. Louis area. 

Wabash will make deliveries to water 
loading facilities for shipment of re- 
fined products by canal to Chicago and 
by lake-going vessels to other Great 
Lakes ports. Wabash can also be con- 
nected to other products pipelines in 
the East Chicago area. 

During construction of the new line, 
products will be moved from Wood 
River through the Ohio Oil Company’s 
existing products line to Martinsville 
and then through the just completed 
Wabash line extending north to 
Champaign. 

Directors of the Wabash Pipe Line 
Company are: J. H. Rice, K. E. Tappy, 
and C. A, Jackson of the Ohio Oil 
Company, and H. R. Wall, John L. 
Kelly, and W. L. Kygar of Continental. 
Officers and their affiliations are: J. H. 
Rice of Ohio Oil, president; R. M. 
Slough of Ohio Oil and W. L. Kygar of 
Continental, vice presidents; Calvin A. 
Brown of Ohio Oil, secretary; R. H. 
Brown of Ohio Oil, John D. Morrow, 
and P. J. Dominic of Continental, as- 
sistant secretaries; C. A. Jackson of 
Ohio Oil, treasurer; S. F. Nash of Ohio 
Oil and L. C. Peters of Continental, 
assistant treasurers x** 
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pipe is being wrapped, coated, and lowered into the ditch 


Route of Wabash Pipe Line System extending from Wood River t« 
Griffith and joined at Champaign by a line from Robinson, Illinois 
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TRAINING SCHOOL 
HELPS SOLVE 
WELDER SHORTAGE 


Courses sponsored by Pipe Line Contractors Association 
qualify 141 welders since first of year 


THIS SPRING the Pipe Line Contrac- 
tors Association made a strong bid to 
ease the critical welder shortage that 
has seriously hampered the industry in 
recent years by training 141 new pipe- 
line welders. U. S. and Canadian cross- 
country work has increased greatly, 
but the number of welders has not kept 
pace with demand. A 1957 rough esti- 
mate placed the number of pipeline 
welders in the U. S. at about 2460. A 
figure is not available on the number 
in Canada. 

Some companies have been success- 
ful in training their own welders. The 
Pipe Line Contractors Asscciation of 
Canada has been training welders in 
schools operated by the government at 
government expense primarily. 

Overall, however, the distinctive na- 
ture of “down-hill” electric-arc pipe 
welding, along with increasingly high 
performance standards and the toll 
taken by the normal movement away 
from the industry of older welders and 
to plant work, have combined to create 
a critical shortage. 


Solution: More Welders—Now 

It became obvious to pipeline con 
tractors in the fall of 1957 that from 
the amount of work on the horizon for 
1958 there would be no slackening in 
the demand for welders. The only 
answer was to train as many welders 
as resources permitted prior to the 
1958 season. 

After considering several alterna- 
tives for welder training at minimum 
cost, the Pipe Line Contractors Asso- 
ciation worked out an arrangement 
with the Petroleum Extension Service 
of the University of Texas. John Wood- 
ruff, director of Petex, as it is called, 


D-38 


and Jack Mosley, who became coordi- 
nator of the Pipe Line Welding School, 
have had many years’ experience with 
technical training in all areas of the 
petroleum industry. Their know-how 
proved invaluable to the school. 

The cooperation of the Union—The 
Union 798 in Tulsa, was sought and 
Apprentices of the Plumbing and Pipe 
Fitting Industry of the United States 
and Canada — and of Pipeliners Local 
Union 798 in Tulsa, was sought and 
obtained. One of its representatives, 
Charles C. Balch, served on the advi- 
sory committee and contributed a great 
deal to the smooth working success of 
the school. 

A site was selected at Kilgore, Texas, 
to be near Kilgore College, and facili- 
ties set up in a new building, having 
room for ten welding booths inside, 20 
welding machines outside the building, 
and plenty of surrounding ground for 
pipe storage. 

The first of the three six-week classes 
began in mid-January, 1958, with 48 
students. Instruction was given in two 
shifts of eight hours each, six days a 
week, providing a minimum of 288 
hours of instruction and welding prac- 
tice for each student. The final class 
was completed at the end of May, just 
before the work season began — leav- 
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Richard A. Gump 


Executive Secretary 
Pipe Line Contractors Association 


ing a minimum of time for newly- 
learned welding skills to get rusty. 

Training was specifically designed to 
enable students to qualify under API 
Standard 1104, “Standard for Field 
Welding of Pipe Lines.” Thus, the em- 
phasis was to give each man as much 
actual pipe welding practice as possible, 
to — as API Standard 1104 puts it - 
“produce the highest quality weld ob- 
tainable on a commercial basis... 
using approved welding procedure, 
materials and equipment.” The 50,000 
Ib of welding rod and the quantity of 
pipe used for practice attest to the 
amount of practice by students. 

The API-AGA Joint Committee on 
Oil and Gas Field Pipe Line Welding 
Practices, chairmaned by Robert G. 
Strong, cooperated by sending two 
qualified welding inspectors, one from 
an oil company and one from a gas 
company, to test at the end of each 
class all those completing the course. 
The assistance of these inspectors to 
the school actually went beyond test- 
ing students; their comments and sug- 
gestions proved invaluable in improv- 
ing the quality of welds and techniques 
of welding. Those who helped in this 
respect are: C. T. Allen, Joe Black- 
shaw, W. A. Burton, C. R. Kersey, O. 
S. Mauck, and Leo Pindjak. 


The school's faculty taken at farewell dinner. Left to right, Jack Mosley, coordinator, and 
instructors James W. Romans, Ernest C. Lewis, Donald F. Moon, Thomas G. Owens, C. D. 


Richardson, and Benjamin J. Grace. 
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Inside the building used for the school there were ten welding booths 
with two places in each booth. Instruction was given in two shifts of 


8 hours each, six days a week. 


Selecting the Students 

Based on past experience — the Pipe 
Line Contractors Association partici- 
pated in welder training schools in 
1950 and 1953, training a total of 200 
welders — it was expected that 100 to 
125 students would qualify under API 
Standard 1104. The fact that 141 out 
of 144 students did qualify is due in 
large part to careful selection of candi- 
dates for the school. 

A committee composed of three rep- 
resentatives of the Pipe Line Contrac- 
tors Association and one representative 
of the Pipefitters Union reviewed the 
applications of recom- 
mended by individual contractors and 
U. A. Pipeliners Local 798. Many 
hours were spent comparing back- 
grounds of the 343 prospective 
students. 

Basic criteria for selection were: (1) 
Some previous pipeline construction 
experience, preferably as a welder 
helper, or other welding experience, 
and (2) young enough to have a long 
career in the industry and justify the 
$800 plus per student cost* of training 
— including $50 a week to each stu- 
dent for expenses. Thus most students 
were in their twenties, with a few in 
their early thirties. 

Apparent to any visitor at the school 
was the infectious enthusiasm of both 
the students and instructors. It was not 
uncommon, according to Jack Mosley, 
school coordinator, for students to re- 
turn 15 minutes early from a 30-minute 
lunch period to get back to welding 
pipe. Many Sundays found students 
and instructors in the welding booths. 

On the walls near welding booths 
were cartoons depicting the problems 
of students and the old-time pipeline 


candidates 


*This represents the financial cost of the 
training borne by the members of the Pipe Line 
Contractors Association. Some funds and equip- 
ment and the pipe for practice welding, most 
of which was supplied by operating companies, 
also made rea! contributions to the success of 
the school 
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welders drawn by instructor Donald F. 
“Doc” Moon— displayed alongside 
diagrams of welding and testing stand- 
ards from API Standard 1104. Instruc- 
tors Benjamin Grace, E. C. Lewis, 
Donald F. Moon, Charles D. Richard- 
son, James W. Romans, and Glenn 
Owens worked hard to give each man 
every chance to qualify, sometimes 
changing a trainee from one instructor 
to another if they felt it would help 
him. 

The attitude of the trainees was per- 
haps typified by the comment of one 
student in the first class, “There were 
400 guys out there on our spread, and 
they picked just four of us to go to 
welding school. I'm sure not going to 
miss this opportunity!” 

Apparently the enthusiasm was also 
felt by a welding inspector from one of 
the large operating companies, who 
commented that he was “quite im 
pressed with the product turned out’ 
by the school and felt that “under good 
supervision, any one of the graduates 
would make it on a construction job.” 
He also stated that the school was well 
organized and had capable instructors 


Proof of the Pudding 

Just how much the Pipe Line Weld- 
ing School accomplished will, of course, 
be told in the careers of its graduates 
Successful graduates were presented a 
wallet-sized certificate of completion as 
identification. Former students have 
been asked to keep the Pipe Line Con- 
tractors Association advised of their 
progress. Contractors also have been 
requested to give these boys a hand and 
make it a point to report to the asso- 
ciation on each man’s progress as a 
welder. Preliminary reports by fore- 
men on the few boys now working are 
very encouraging. 

It was not expected that the addi- 
tion of these 141 new men to the sup- 
ply of pipeline welders would end the 
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A part of the training was instruction in the use of the cutting and 


welder shortage. But if these new 
welders can be used while their training 
and experience are still fresh, the Pipe 
Line Welding School will have made a 
contribution toward solving some of 
the pipeline welding problems 

It seems that they will be, for the 
API-AGA Joint Committee on Oil and 
Gas Pipe Line Field Welding has 
amended API Standard 1104 to in 
clude a clause to qualify for limited 
service those who successfully com 
pleted the school. The limited service 
clause reads: 

“Welders of limited experience may 
be qualified for work of a specific na 
ture. They shall be assigned to non 
pressure welds and to completion of 
pressure welds that have the root and 
second pass made by fully qualified 
welders. They shall be subject to strict 
inspection, but shall be granted every 
consideration and assistance consistent 
with acceptable pipeline welding prac 
tice.” 

Both the Pipe Line Contractors As 
sociation and the union recognize the 
need for a continuous program of 
welder training and are now studying 
the proper procedure to keep the pro 
gram going on a smaller but continu 


ous basis 


Training Schedule 

Jack Mosley, who prepared and 
ministered the training scheduk 
provided the following outline of the 
step-by-step procedure, and comments 
on some of the experiences of students 
and instructors: 

1. Start and adjust machine. ‘Thx 
school had 17 gasoline-driven electric 
arc generators and three diesel gen 
erators. The gasoline driven generator 
of course, took much less time to i 
struct in starting. The diesels 
ally in cold weather, were ha 
start and operate. Interestingly 


the problems encountered by stud 
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Electric welding machines were placed outside the building with the cable extending through 


the wall. There were 20 welding machines in all. 


in starting the gasoline machines was 
not properly cranking it — students 
tried to spin the crank rather than 
merely lift it, which is a violation of 
safety regulations. Students learned the 
hard way that adjustments for desired 
settings varied on each machine and 
that a control knob indication had little 
meaning unless you had worked with 
the machine and understood it. Total 
time this instruction — 2 hours. 

2. Strike and hold an arc. Two 
methods taught: (1) Packing or tap- 
ping, (2) dragging or scratching 
electrode. Beginners with no welding 
experience had to learn the three-mo- 
tion coordination — feed electrode to- 
ward work, incline electrode at proper 
angle, and move electrode ahead, simul- 
taneously. To pass this part of the 
training successfully, a student had to 
burn a full electrode without breaking 
arc. Training time — usually a “few 
hours” to 5 days (extreme). 

3. Straight bead — flat. The student 
simply welded straight, parallel beads 
on top of the pipe. Welding was 
checked for uniformity of bead, not 
cracked, no overlap on sides, smooth. 

4. Lace pass. Student learned to 
clean the bead run previously and put 
on a smooth cover pass. 

5. Straight bead, vertical position. 
Here the student faced the difficulty of 
slag trying to run ahead of deposited 
metal. Some tried to speed up ahead of 
the slag and left pockets and slag in- 
clusions with some skips. 

6. Lace bead, vertical. Similar to 
No. 4 except that it was, of course, on 
the side, or vertical part of the pipe. 
Poor cleaning of the previous bead 
showed up here in poor weld quality. 

7. Straight bead, overhead. Students 
learned that they had to hold a much 
shorter arc in overhead welding, that 
there was no gravity helping to carry 
the molten electrode to the metal. Now 
only the force of the arc carried metal 
across the gap. They learned that it was 
hard to carry a large puddle. One stu- 
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dent said, “It’s no trouble putting metai 
on overhead, but it keeps dripping off 
on you.” 

8. Lace bead, overhead. Similar 
problems to No. 7 but had to carry a 
weld of greater width, carrying more 
metal in a given area. 

9. Space and tack nipples. Space 
was critical. Some beginners set the 
nipples too close and didn’t get suffi- 
cient penetration. Others set them too 
far and got “windows” in the stringer 
bead. Proper alignment of the pipe was 
shown to he absolutely necessary. 

Warping, or contraction, of weld 
nipples sometimes narrowed the spac- 
ing and dictated the use of ¥%-in. elec- 
trodes for stringer beads instead of 
5/32-in. electrodes normally used. 
Some students required quite a bit of 
time learning to make good tack welds 
that could be welded-over on the 
stringer bead without slag lines, incom- 
plete fusion zones, and pockets. 

10. Stringer bead. In addition to the 
comments on step 9 above, students 
were impressed with the necessity for 
proper land, line-up, and spacing of 
nipples. 

11. Hot pass. Many troubles re- 
sulted early in a student's training in 
this phase of welding, which resulted 
from his insufficient cleaning of stringer 
bead and insufficient heat for the hot 
pass. They had to learn to keep the hot 
pass as flat as possible rather than leav- 
ing a bulging or rounded bead, which 
can cause slag inclusion or incomplete 
fusion on each side of the weld. 

12. Filler beads. Generally there 
was no great difficulty with filler beads 
if the hot pass had been properly 
cleaned with a wire brush, and, if 
necessary, an ice pick. The filler beads, 
of course, bring the pipe weld out to 
the point where the cap or finish pass 
is made. 

13. Finish pass. Now the students 
had to carry a wide bead, going more 
slowly with the heat not dissipated so 
fast and the bead therefore not solidi- 
fying so quickly. It took considerably 


more skill to do a straight weld 
smoothly, of good appearance, and of 
the right width on this finish pass 
which, of course, has no “V” to hold 
the metal. 

Considerable practice was required 
on the finish pass, not so much to make 
a sound weld as to give it a good ap- 
pearance, since this is the only part of 
the weld the inspectors often see. Con- 
siderable practice was necessary, par- 
ticularly on the larger sizes of pipe. 

14. Test welds, 6-in. to 10-in. pipe. 
The difficulty of welding increases as 
the size of the pipe increases. Thus, 
tests were made as welding was done on 
progressively larger sizes of pipe. In 
the initial testing only nick break tests 
were made to enable the instructor to 
examine the interior of the weld and tell 
what the student needed to do to 
improve. 

Some students were able to begin 
preliminary tests such as this in two 
weeks or less; others began tests after 
as much as four weeks. 

15. Test welds, 12-in. to 20-in. pipe. 
It is harder to weld larger pipe. Of 
course having to change the electrodes 
creates a problem, as it is easy for a be- 
ginner to leave faults where he begins 
with a new electrode, or to strike an 
arc on the pipe rather than the weld, 
thus creating bad stress concentrations 
on high tensile pipe. 

16. Test welds, 20-in. to 30-in. pipe. 
Problems are similar to those above ex- 
cept that more vertical and overhead 
welding was necessary, increasing the 
difficulty of the weld. 

17. Hillside welds. When each stu- 
dent had finished the foregoing train- 
ing and testing, he was given practice 
on welding pipe moved up to 45 deg 
from the horizontal, simulating the 
field welding of pipe on a hillside. 

18. Hand cutting. Each student was 
given a minimum of practice in hand 
cutting. It was done only as necessary 
to get practice lengths of pipe, to cut 
coupons, and to learn burning of holes 
and beveling edges of hole and pipe for 
lateral connections. 

19. Beveling machine. One group 
of four students would bevel for the 
other 20 of his group who were weld- 
ing. No particular difficulties were 
noted in teaching each man to operate 
the machines, though some practice 
was needed by most men to operate the 
beveling machines at their greatest 
efficiency. 

20. Certified API Standard 1104 
Test. All phases of the API Standard 
1104 destructive test were given by 
welding inspectors employed by oper- 
ating pipeline companies whose cooper- 
ation was obtained through the assist- 
ance of the API-AGA Joint Committee 
on Oil and Gas Field Welding Prac- 
tices. *** 
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Pressure reducing station at King- 
man, Arizona. Because of the dras- 
tic change in line elevation (from 
6690 ft at the highest point to 15 
ft at terminus) two stations of this 
kind were required. 


FOUR CORNERS 
PIPELINE DESIGNED for 


COMPLETE AUTOMATION 


This new system can be operated over its 


entire length from Los Angeles terminal 

WHEN THE FOUR CORNERS PIPE 
LINE went into operation in April, Frank H. Love, editor 
after approximately 10 months’ con- 
struction time, it gave the area after 
which it was named its first pipeline 
outlet. The Four Corners area, of 
course, is that prolific producing re- 
gion where the states of Colorado, Ari- 
zona, New Mexico, and Utah meet. 

The pipeline originates in the Aneth 
field of Utah and terminates in the Los 
Angeles Basin, supplying crude oil to 
a number of refineries in that area. 

Initial capacity of the system is 70,- 
000 bbl a day with three pump sta- 
tions. Ultimate capacity will be 160,- 
000 bbl a day with 14 stations. These 
capacities are based on 50 SUS vis- 
cosity, 0.825 specific gravity crude, and 
97 percent load factor. 

These are the outstanding features of 
the line: 
@ As designed the entire system can be 
operated remotely from the Los An- 
geles terminal — the first time a pipe- 
line of this length has been so designed Heart of the pressure reducing stations is a series of pipe bundles, which create friction thereby 
and constructed. reducing pressures caused from gravity flow. 
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An unusual engineering operation is this span 
across the Little Colorado River near Cam- 
eron, Arizona. The pipe, |6-in. diam and 
660.ft in length, is carried in the overhead 
trusses of an existing highway bridge. 


@ Pressure reducing stations were re- 
quired because of the drastic changes 
in line elevation. At the originating 
point in Utah elevation is 5270 ft, at 
the terminating point in Los Angeles 
County it is 15 ft, and in between it 
rises to 6690 ft at Marsh Pass, Arizona. 
Without a means of reducing pressures 
built up by gravity flow serious trouble 
would result. 

A microwave communications sys- 
tem carries the supervisory signals 
that make it possible for the dispatch- 
er’s office to control main line pump 
stations, pressure reducing installations, 
booster pumps, tank-filling and suction 
valves, and valves at delivery points 
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Additionally, at most leases custody of 
the crude is transferred automatically. 
The Four Corners system consists of 
618 miles of 16-in. main line and a 
gathering and feeder system that in- 
cludes 147 miles of 4 through 16-in. 
pipe. There are three main pumping 
stations, 15 feeder stations, and two 
pressure-reducing stations. 

Main line stations are at Red Mesa, 
Utah, Cameron, Arizona, and Twenty- 
nine Palms, California. The pressure 
reducing stations are near Kingman, 
Arizona, and Corona, California. 

Equipment at Red Mesa station con- 
sists of one 2-stage and one 3-stage 
vertical centrifugal pumps driven by 
150-hp vertical, explosion-proof 1800- 
rpm synchronous speed induction 
motors, and three 2-stage centrifugal 
pumps driven by 900-hp, 3600-rpm 
forced base ventilation induction 
motors. As this is a receiving point, 
four 55,000-bbl tanks were installed 
here. 

At Cameron station there are three 
2-stage centrifugal pumps driven by 
900-hp, 3600 rpm synchronous speed 
induction motors. The motors are 
weather protected, have built-in air 
filters, and are rodent proofed. 

Twentynine Palms station has two 
2-stage centrifugal pumps, one driven 
by a 900-hp, 3600-rpm synchronous 
speed induction motor, the other by a 
150-hp, 1800-rpm synchronous speed, 
totally enclosed, fan-cooled induction 
motor. The 900-hp motor has a built- 
in air filter and is rodent proofed. 

Pressure reducing stations at King- 
man and Corona consist of friction 
bundles or pressure-dissipating tubes. 


Calorade 
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Route of the Four Corners Pipe 
Line from Utah to California. 
Pumping stations are at Red 
Mesa, Cameron, and Twenty- 
nine Palms; pressure reducing 
stations at Kingman and 
Corona. 


Each bundle consists of 2 or 2'2-in. 
pipe 65 ft in length with three sections 
of %4 or 1-in. tubing welded inside the 
larger pipe. There are four friction 
bundles at each station, arranged paral- 
lel. Crude can be made to flow through 
one bundle, or through one, two, three, 
or four of the bundles. The purpose in 
varying the number of bundles is to 
better regulate the pressure differential 
from suction to discharge. Pneumatic- 
ally operated control valves, arranged 
in series with each friction bundle, 
further aid in control of the pressure 
differential. And to further increase 
flexibility, three additional pipe sec- 
tions, which do not have friction tubes 
welded inside them, are arranged in 
parallel with the friction bundles. 

A relief tank has been provided at 
each pressure-reducing station, and 
should the upstream or downstream 
pressure exceed a predetermined value 
because of equipment failure, oil will 
be diverted to this tank. 


Communications System 

The microwave system provides 
talking, supervisory control, and tele- 
metering channels, and extends from 
Farmington, New Mexico, to Los 
Angeles. There are seven microwave 
terminals, five junction stations, and 
three repeater stations. 

Terminals are at Farmington, New 
Mexico, Red Mesa, Utah, Cameron 
and Kingman, Arizona, Twentynine 
Palms, Corona, and Los Angeles, Cali- 
fornia. Junction stations are at Roof 
Butte, Mt. Elden, Mt. Hualpai, Tip Top 
Mountain, and Butler Peak. Repeater 
stations have been located at March 
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Pass, Bill Williams 
Granite Mountain. 

VHF radio base stations are pro- 
vided at each of the microwave junc- 
tion and repeater stations, and give 
voice communication with mobile radio 
equipment in management and super- 
visory Cars. 

Construction of the repeater stations 
presented a problem in logistics be- 
cause of their comparative inaccesibil- 
ity at mountain top locations. The fact 
that they were installed at a time of the 
year when snow covered these areas 
compounded the difficulty. 

At one of the locations — Roof 
Butte — airlift was employed, believed 
to be the first time such a procedure has 
been utilized. It would have been al- 
most impossible to get the equipment 
in by other means, and, also, it was felt 
that there would be less likelihood of its 
becoming damaged enroute. At some 
of the other repeater stations on moun- 
tain peaks, materials were transported 
the last 800 ft or so by mule pack 


Mountain, and 





Construction 

Possibly no other pipeline ever built 
presented such a complete set of con- 
struction problems. In southeastern 
Utah and northern Arizona the terrain 
was rocky and mountainous, in eastern 
California — desert, and in Los An- 
geles County — congested city streets 
and other municipal obstacles. Thou- 
sands of feet of ditch had to be blasted 
from solid rock, 10 water crossings 
made, and at one point mine detectors 
were used to clear a route across an 
abandoned army artillery range. 

The Little Colorado River crossing 
was installed on an existing highway 
bridge at Cameron, Arizona, and the 
Los Angeles River was crossed on the 
Union Pacific Railroad bridge. Under- 
ground crossings were made of the San 





Interior of Red Mesa station, the initial station on the system 





Pipe gang working south of Sunnymead, California. Workmen in foreground are getting ready 


to line-up a pipe joint for the tack weld. 


Juan, Colorado, Whitewater, Santa 
Ana, and San Gabriel rivers, and two 
locations on the Dominguez Channel. 
The crossing of the Little Colorado 
River was an unusual engineering op- 
eration. This span was installed in over- 
head trusses of a vehicular bridge just 
at the edge of Cameron on U. S. High- 
way 89 in a little over two weeks. The 
660-ft section of 16-in. pipe weighed 
more than 54,000 Ib. The manner of 
construction was to slide the 40-ft 
joints of pipe into the trusses one at a 


time and weld. The crossing is 84 ft 
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above the stream bed at one end and 
104 ft at the other 

The Colorado and San Juan rivers 
were tough ones because of their swift 
current. In fact, previous attempts to 
cross the Colorado River at Needles 
California, had met with failure, the 6 
knots per hour current filling up the 
ditch as fast it could be dredged. This 
time, however, after many weeks of 
struggle, the crossing was successfully 


made. 
Pipe used on all crossings was Grade 
X-42 with wall thickness of '2 in. Ex 
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Manifold system at Cameron, Arizona, station 
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Microwave repeater station on top 
of Mount Williams near Williams, 
Arizona. Deep snows and high alti- 
tude presented serious construction 
problems. 
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Welders making a tie-in on California end of system. 
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cept for the Colorado River and Little 
Colorado River crossings, the pipe was 
given three alternating coats of 2/32- 
in. thick enamel and glass fiber rein- 
forcing followed by a layer of felt. 

The Colorado River crossing was 
given a double coat of coal tar enamel, 
glass fiber reinforcing, and a felt wrap 
followed by 1-in. minimum thickness 
of concrete. The crossings carried on 
bridges were painted only with a 
primer, as the pipe will not be subjected 
to the corrosive conditions of buried 
pipe and can be inspected easily. 

On other portions of the system pipe 
was coated with a single layer of 
enamel having a minimum thickness of 
3/32 in., into which glass fiber wrap 
was drawn, followed by impregnated 
asbestos felt. An exception was 45 
miles of pipeline laid in the Los Angeles 
area. Here Somastic coating was ap- 
plied to nominal thickness of 9/16 in. 

Both asphalt and coal tar enamels 
were used. 

Specifications called for a ditch 30 
in. wide and to a depth that would per- 
mit 36 in. of cover for the 16-in. pipe 
on the main line, except in rock where 
blasting was required and here the 
cover was 12 in. In these rocky areas a 
6-in. padding of backfill material free 
of rocks and other hard objects was 
placed in the bottom of the ditch, and 
another 6-in. pad around and on top of 
the pipe after lowering in before the 
rest of the ditch was backfilled. As 
further protection to the pipe rock 
shields were placed along the sidewalls 
of the ditch during lowering-in. 

Welds were spot checked by X-ray. 
Overall, the number of welds so 
checked averaged about 15 percent. 

The line was tested hydrostatically 
in sections as construction progressed. 
Some 235,000 bbl of water were 
pumped into the system from the San 


Juan River in Utah and the line pres- 
sure-tested in sections between block 
valves. Crude oil was pumped into the 
line behind the water to displace it after 
testing and provide line fill. 

Cathodic protection has been given 
the line and station equipment, Recti- 
fiers were installed at all stations, as 
well as at intermediate locations. In 
the Los Angeles area magnesium 
anodes were installed. Insulating 
flanges are provided at stations, main 
line block valves, and other strategic 
points such as future station sites, deliv- 
ery junctions, and some of the river 
crossings. 


Major Contractors 

The system was divided into nine 
sections for purposes of contracting 
line construction. Contracts were let as 
follows: 

APV Company, Inc., and R. B 
Potashnick — Sections 1 and 2, ap- 
proximately 168 miles of 16-in. from 
Aneth field to Cameron station; 26 
miles of 16-in. in Section 4 from El 
Paso Junction westward, and 88 miles 
of 12-in., Section 8, from Bisti field, 
New Mexico, to Red Mesa station. 

R. H. Fulton & Company—Sections 
3, 5, 6, Colorado River crossing, and 
remainder of Section 4; overall 400 
miles of 16-in. extending from Cam- 
eron station to Olive, California. 

Pacific Pipeline Construction Com- 
pany — Section 7, 45 miles of 16-in. 
in the Los Angeles area, from Olive 
to Los Angeles. Also valve stations and 
delivery points in Los Angeles area. 

Standard Pipeline Construction 
Company — Section 9, consisting of 
40 miles of 4, 6, 8, and 10-in. gather- 
ing and feeder lines. 

Station contractors were: 

Station Construction Company — 
Red Mesa station. 

Engineers Limited Pipeline Com- 
pany—Cameron station, Kingman and 
Corona pressure-reducing stations. 

Macco Corporation — Twentynine 
Palms station. 

Los Angeles terminal and office 
building — Diversified Builders, Inc. 

Chicago Bridge & Iron Company — 
55,000 bbl tanks at Red Mesa, King- 
man, and Corona. 


Owners and Operators 

Four Corners Pipe Line Company is 
owned by Shell Oil Company, 25 per- 
cent; Standard Oil Company of Cali- 
fornia, 25 percent; Gulf Oil Corpora- 
tion, 20 percent; Continental Pipe Line 
Company, 10 percent; Richfield Oil 
Corporation, 10 percent, and Superior 
Oil Company, 10 percent. 

Shell Pipe Line Corporation was in 
charge of construction and is operating 
the system. x“** 
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New way to boost pumping efficiency 


Control unmanned booster stations 
with new packaged control system 































Designed by the pipeline industry for the pipeline industry 





For years, now, Union Switch & Signal has been designing custom super- 
visory control systems to solve individual problems for pipeline companies 

FEATU RI NG: Out of this experience has come a realization of your requirements and 
the need for a simple standardized system capable of easy expansion . . . 
e Protection with the lower-cost advantages of package design being passed on to you. 

That system is now available. 

from error This new modular control system concentrates all apparatus for the 
supervisory control of a station on two 19”"-wide racks. One rack goes in 

the controlling office, the other at the field location being controlled. It 
« Unmatched provides display of indications and alarms and can easily be adapted to 
handle telemetering and other data. Future additions or changes to the 


. ege 
reliability system can be made without changing the basic circuits. 


‘ Fas Security as well as conventional reliability 
y Rugged, industrial-type control components—designed and built by Union 


expandability Switch & Signal itself—give this system the reliability you need in pipe- 
line operation. But it goes further than mere reliability. Like other UNION 

Control Systems, this new system checks itself against error before imple 

° Modular menting a control. 

It is coded so that noise or distortion cannot operate the field equipment 


- 
construction It checks this code to insure correct operation. It immediately gives an 


indication if a communication failure occurs at any time 

a * Economy This is the system you need to insure fail-safe operation. It is the system 
you need to trim the cost of single station controls. Write for complete 

information. And watch for future standardized systems now being developed 

by Union Switch & Signal 





(Aronees in Push-button Science” 


NC UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 
PITTSBURGH 16, PENNSYLVANIA 





Replacement of smaller 
parallel lines with ‘‘big- 
inch” pipe accomplishes 
increased system 
throughput and greater 
economy of operation 


Tie-in crew at work on new Sinclair 20-in. crude oil line in East Texas’ 


‘Piney Woods.” 


SINCLAIR’S FOUR-PHASE 
BIG-INCH PROJECT 


HENSLEY STATION 


"haat 


COLONELS STATION 


NEW “BIG INCH” 


REFINING AREA 


Route of Sinclair's new “big inch. 


IN THE INTEREST otf increased 
throughput looking to future expan- 
sion and greater economy of operation, 
Sinclair Pipe Line Company began a 
study in 1952 of the feasibility of re- 
placing its small diameter dual line 
pipeline system from North Texas to 
the Gulf. A route from Jacksboro 
through Teague to Houston was laid 
out and collection of engineering data 
was begun. Preliminary engineering 
data consisted largely of ascertaining 
the location of future lakes, future 
superhighways, and proposed highway 
improvement programs. 

Sinclair looked at the project to be 
accomplished as four separate opera- 
tions. The first phase was to replace 
two side-by-side 8-in. lines from Jacks- 
boro to Teague with an 18-in. line. The 
second phase was the replacement of 
parallel 8-in. and 12-in. lines from 
Teague to Huffman and parallel 12-in. 
lines from Huffman to Houston with a 
single 20-in. pipeline, The third phase 
was to replace an outmoded diesel sta- 
tion at Jacksboro with an all-electric 
station including additional tankage. 
The fourth and final phase was the re- 
placement of the antiquated diesel sta- 
tion at Teague with a dual-fuel diesel 
station with increased tankage. 

In the last quarter of 1954, Sinclair 
management issued approval for the 
first phase of the project. Purchase of 


J. R. Ligon 
Assistant Chief Engineer 
Sinclair Pipe Line Company 


right-of-way on the segments from 
Jacksboro to Teague and Houston to 
Teague began in September 1955, the 
latter including the congested areas of 
Harris County where difficulty in ac- 
quisition might be expected. 

Contract for the construction of the 
Jacksboro to Teague section was 
awarded River Construction Corpora- 
tion of Fort Worth, Texas, in January 
1956, with actual construction opera- 
tions beginning on January 16, 1956. 

The line was completed and in op- 
eration by May 1956. This line con- 
sisted of 18.25 miles of 18-in. OD, 
0.312-in. wall, grade 5LX-52 line pipe, 
and 133.72 miles of 0.281-in. wall, 18- 
in. OD, grade 5LX-52 pipe. This line 
was coated with asphalt enamel and 
wrapped with glass fiber and Kraft 
paper by the over-the-trench method. 

All county and state maintained as- 
phalt or concrete roads were encased 
with 22-in. casing. The line has been 
in continuous operation without shut 
down from mechanical, defective ma- 
terial or other failures. 


Selecting Line Location 

The second phase of the project was 
begun in June 1956. A line location be- 
tween Teague and Houston was 
selected paralleling an existing 16-in. 
line for approximately 75 miles along 
the same right-of-way. This decision 
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A plant built on the 
philosophy of “don’t accept 
anything at face value’... 


Tidewater’s “Refinery of the Future” Uses 
471 Fast’s Couplings to Reduce Maintenance 





A 


N PLANNING Tidewater’s Delaware Refinery, all 

equipment purchases were examined from every 
angle . . . capital investment, manpower, mainte- 
nance and reliability. Fast’s Self-Aligning Couplings 
were used throughout because they met Tidewater’s 
exacting demands. 

Tidewater’s equipment design policies were estab- 
lished by survey teams that visited refineries all over 
the country. They carefully appraised each plant and 
asked operators what improvements they would make 
and what features they would retain if they were to 
redesign their drives. 

In 471 applications at this refinery, Fast’s Couplings 
guarantee mechanical flexibility that eliminates costly 
shutdowns and expensive shaft replacements. Fast’s 
have the reputation of frequently outlasting the equip- 
ment they connect. This means savings in mainte- 
nance and down-time . . . in addition to protecting 
costly equipment against errors of alignment. 

Nearly 40 years of coupling experience qualifies 
Koppers to solve your coupling problem. Write today 
for full details to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 3207 Scott Street, Baltimore 3, Md. 


Fast’s Couplings give dependable, trouble-free service 
throughout Tidewater’s entire production facilities. 


This Fast’s Coupling drives a pump delivering heavy 
naptha to the Solutizing plant. 





Engineered Products 


Sold with Service 
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KEEP PIPE HANDLING COSTS DOWN... 


Torque converter drive . . . matches power and speed to job requirements automatically . . . cushions 
entire power train and mounted equipment. 


Double-reduction final drive and smooth underside . . . give extra clearance for working on irregular terrain. 








1,000-hour lubrication intervals for truck wheels . . . eliminate daily greasing . . . convert 
maintenance time to working time. 

One-piece steering clutch and final drive housing . . . insure perfect gear alignment, long life. 
Unit construction . . . major assemblies can be removed without disturbing adjacent parts . . . 
makes service simple, fast. 











Allis-Chalmers, Construction Machinery Division, Milwaukee 1, Wisconsin. 


Just a few of the basic advantages that help this Allis-Chalmers Tractor-Tractomotive side boom 
look sherd.--meve steed ALL IS-CHALMERS 
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Internal expanding brakes . . . protected from dirt and water . . . provide positive control of 





load and boom line drives. 


Safety link extendable counterweights . . . controlled hydraulically and mounted high for maximum clearance. 





Convenient controls . . . easy operating, positive, conveniently located. 





Quick-on, quick-off sectional boom frames . . . pin-connected for fast attachment or removal for transport. 





Simplified transmission . . . one lever switches boom or load line from raise through 
neutral to power down—no gear shifting necessary. 





Tractomotive Corporation, Deerfield, Illinois. 


combination speed output... give you bigger profits. Now is the time to have them working for you. 


TRACTOMOTIVE 
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17-YEAR PROTECTI 


Bea 


Year After Year...More Evidence Proving That 


NW NRHN Adds Years of Service Life 


to Gas Lines Underground or Under Water 


Right across the country, TAPECOAT installations 
prove that you get more for your money when you 
measure pipe protection with a calendar. 

Since this cost-cutting coal tar coating in tape 
form was first introduced in 1941, it has demon- 
strated its ability to withstand severe conditions 
underground or under water. TAPECOATED lines 
dug up after 17 years of service show no signs of 
deterioration on the pipe. 

Typical is the experience of a utility in a coastal 
area. For a thorough trial, this company applied 
TAPECOAT in areas where severe corrosive condi- 
tions were known to exist. The lines were dug up 
this year and, after years of service under severe 
conditions such as brackish waters and corrosive 
soil, the pipe showed no signs of corrosion, proving 


the quality of TAPECOAT protection. 

In terms of preventive maintenance and replace- 
ment costs, performances like this emphasize the 
most important consideration in buying protection. 
Remember, TAPECOAT is a hot-applied coal tar 
coating in tape form—designed for lasting protec- 
tion on pipe, pipe joints, service connections, me- 
chanical couplings, fittings, insulated lines, tanks, 
tie rods, and other steel surfaces vulnerable to 
corrosion. 

TAPECOAT comes in rolls of various widths and 
is available in asphalt. Where primer is desired, speci- 
fy TC Primecoat, the compatible coal tar primer. 

A TAPECOAT sales and service engineer is 
always available to help you on any corrosion prob- 
lem. Write for complete details today! 


The TAPECOAT Gomaany 


aI NPIEKOVIE 


FURTHER NFORMATION ON 
Ts SEE READER SERV 


ORIGINATORS OF COAL TAR COATING IN TAPE FORM 


1533 Lyons Street, Evanston, Illinois 


REPRESENTATIVES IN PRINCIPAL CITIES 
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APPLETON type “ECC” 


explosion-proof, dust-proof cable connector 


(CLASS !I, GROUPS C and D; CLASS Ii, GROUP G) 


Ay’) 
UL) 


uu 


* ie 


A tactory-sealed, explosion-proof connector used between a 
portable extension cord and an explosion-proof unilet or housing 





Ilustration shows an APPLETON ‘‘ECC’’ Explosion-Proof Cable - P : , ‘ 
Connector in use with a portable Floor Scrubber. From its rugged aluminum housing which withstands 


years of extreme rough usage, to its lead wires pro- 
truding 12” from the body for faster, easier splicing, 
this APPLETON “ECC” Connector has every desirable 
quality feature. 




















The current carrying lead wires for example, are sol- 
idly moulded into the connection blocks: can't work 
loose under vibration. An auxiliary cord clamp is pro- 
vided to prevent strain on the wire connectors result- 
ing from sudden tugs on the cord. This clamp fastens 
tightly by screw pressure on a tapered rubber bushing 
in the form of a sleeve... effectively sealing the cord 
entrance. Three pressure-type solderless lugs on the 
load end of the “ECC” allow quick connections to be 
made with Type S Rubber-Covered Cord in ranges of 
#18 to #12, AWG. The grounding connector is plainly 
identified with a letter “G” on the block. Only the 
APPLETON Type “ECC” Explosion-Proof, Dust-Tight 
Cable Connector offers so many worthwhile features 
for such an economical price. 


Sold Through Franchised Distributors Only 





























Also Manufacturers of Outlet Boxes 


Malleable iron 


Unilet Fittings Reelites 
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was made in order to minimize the 
number of trees destroyed through the 
Sam Houston National Forest Park in 
Montgomery and Walker counties. 
Stemming in part from Sinclair’s na- 
tional program promoting national 
parks and landmarks, this plan also had 
the advantage of sharing the cost of 
maintaining the right-of-way through 
this heavily wooded section of Texas, 
sharing the cost of cathodic protection, 
and providing an opportunity to stag- 
ger aerial patrol to acquire closer 
spaced line coverage. 

In the Houston area, it was necessary 
to parallel other companies’ pipelines in 
order to procure economically neces- 
sary right-of-way through the con- 
gested area. Where the line traversed 
sub-divisions and industrial properties, 
it was deemed prudent to purchase sev- 
eral fee right-of-way tracts, to form a 
pipeline corridor with use running ex- 
clusively to Sinclair and to provide ade- 
quate future working space. 

Continuing expansion of sub-divi- 
sions, roads, and streets in Harris 
County made it desirable from a future 
savings standpoint to encase all existing 
roads, hence Sinclair made the deci- 
sion that the pipeline was to be double 
coated and double wrapped and buried 
with a minimum cover of approxi- 
mately five feet from the Houston Ship 
Channel through Harris County. 

Examination of other pipeline in- 
stallations through Harris County in 
creeks and ditches, controlled by the 
Harris County Flood Control, re- 
vealed that due to annual ditch clean- 
outs, all or most of these pipelines were 
exposed in the bottom of the ditches 
and creeks. This resulted in the decision 
to span all such water courses by arch- 
ing the pipe, thus eliminating the haz- 
ard of possible damage by equipment 
when cleaning out the ditches. 

Sinclair management authorized con- 


D-52 


Bending the “big inch" near Conroe, Texas. All pipe was yard coated. 


struction of the Teague to Houston 
section of the line in December 1957. 
Golightly Construction Corporation of 
Houston, Texas, was awarded the con- 
tract to build a 6-mile section north 
from the Houston Ship Channel. This 
was called the “Downtown plumbing” 
job, as it was laid in densely built up 
areas. The balance of the 150-mile job 
was awarded to Lone Star Pipe Line 
Constructors, In¢., Dallas, Texas. 

In the 6-mile segment, the pipeline 
closely parallels numerous lines of 
other companies, and traverses sub- 
divisions and a golf course. It also 
crosses Greens Bayou, whigh is equiva- 
lent to a major river crossing. 

The entire 150 miles of 20-in. pipe 
was yard coated with coal tar enamel; 
no over-the-trench coating methods 
were used, 


Yard Coated Exclusively 

This project was Sinclair’s first ex- 
perience in big diameter pipe laying for 
long distances where yard coating was 
used exclusively. The pipe was grit 
blasted prior to coating, resulting in an 
excellent coating job due to the nearly 
perfect bond between coating and pipe. 

Prior to beginning construction, the 
district offices of the Texas Highway 
Department at Bryan and Houston, as 
well as the Harris County engineer’s 
office, were contacted to ascertain the 
location of any existing county or state 
controlled roads proposed to be 
widened, or any new roads in the path 
of the pipeline scheduled for construc- 
tion in the next five years. 

As the job progressed, constant con- 
tact was kept with both county and 
state agencies to learn any new de- 
velopments that might necessitate al- 
terations in the 20-in. line after its in- 
stallation. It is estimated that many 
thousands of dollars were saved for 
the public by this close cooperation on 





Crew welding joints near Conroe. 


the part of Sinclair in, for instance, in- 
stalling the line in known future road 
rights-of-way where no roads nor road 
rights-of-way now exist. This will avoid 
changes when the proposed roads are 
built. 

As another example, it was necessary 
to do away with a planned over-bend 
near Greens Bayou in Harris County 
and lay the line on a uniform grade in 
order to allow the installation of cas- 
ing at a later date without cutting the 
20-in. line. This was at a point where 
the pipeline intersects proposed U. S$ 
Highway 90 from Beaumont to Hous- 
ton, which is scheduled for construc- 
tion about 1968. 

The line also intersects the proposed 
Interstate Highway 75 between Hous- 
ton and Dallas at three locations. On 
the first crossing out of Houston near 
Spring Creek, the line was installed 
through a continuous 800-ft section of 
24-in. casing. Installation of casing for 
the other two crossings was not possi- 
ble due to the fact that the Texas High- 
way Department was unable to provide 
grade information or actual right-of- 
way location as their planning was 
merely in the preliminary stage. 

Construction began on the second 
week of January 1958. During the 
months of January and February con- 
tinuous rain hampered construction to 
a great extent. 

The six-mile segment, north from 
Houston Ship Channel, was completed 
on April 1, exclusive of clean up. The 
clean up was delayed for several 
months due to deep penetration of 
moisture into the soil. 

In addition to wet weather problems 
in January and February, another chal- 
lenge was encountered at the Missouri 
Pacific Railroad crossing near Spring, 
Texas, and at the Spring Creek crossing 
near Houston where it was necessary 
to set well points and remove water 
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COMPLETE LINE OF PIPELINE CONSTRUCTION 


The pipeline construction industry looks to Crose for the most complete Tine 
of equipment . . . rugged, efficient and economical to use . . . always aveil- 
able on short notice because of our many strategic supply points. In an 
industry. where dependable equipment and fastest service are deciding factors, 
you Can count on Crose to get there first with the most! 


seoaron Teas. Phin ts Salen + Empire 6-0332 
- "Elizabeth 
Ww. dL , +4204. 


In & CURRAN L ary’ Alberta 

; oronto, Detar Ph Ch 23-9571, CH 

: 29581 « “Ft. ‘pillten, Ontario, 277%, 2-794 
“Warehouses in Wieden 


EXPORT OFFICE: New York, N. ¥., Ph. BRyant 9-22% 


MANUFACTURING COMPANY, INC 
2715 Dawson Road Phone MA 6-21 
TULSA, OR LAH OMA 
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New SWE 


EASY TO INSTALL, 
TO OPEN AND CLOSE « 


ECONOMICAL 






TO 


MAINTAIN ¢ SAFE 


For scraper traps, blowdowns, meter runs, vessels, tanks, strainers, 


filters, heat exchangers, where blind flanges or manways are required. 


EASY TO INSTALL. The Sweco Hinged Closure 
comes completely assembled. No davits, hoists or 
stud bolts necessary. Installed with only one weld. 


EASY TO OPEN AND CLOSE. One man with 
any standard wrench can easily open and close a 
32” 1000#% W.O.G. Sweco Hinged Closure in a 
few minutes. No threads or lugs to engage or flanges 
to line up when opening or closing. Hinge is integral 
part of every Sweco Closure. 





STOCK ITEMS in all pipe sizes 2” through 32”,1000#W.0O.G. 


Larger sizes and bores 


Call or write today for complete information. 


let us show you how we 
companies save time, 


SWECO, Inc. 


money, 
with the all new Sweco Closure. 


Houston 20, Texas 


SAFE. Thoroughly tested. Door of the 
Sweco Closure cannot be opened without 
absolute pressure relief. Yoke acts as safety 
cage until completely spread. 
ECONOMICAL TO MAINTAIN, Oil re- 
sistant seal of the Sweco Closure is a static 
“O” ring which does not move and is not 
rubbed . . . assuring long seal life. 


available. 


are helping pipeline 
and manpower 





ORchard 4-8484 


Distributed by Southwest Equipment Co., 1803 Prudential Bldg., Houston, 
JAckson 2-5444 or your local supplier. 


Cable SABALKIEL—New York 
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ADVERTISED PRODUCTS, SEE READER SERVICE ARC 
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The 
Author 


J. R. Ligon re- 
ceived a BS 
degree in me- 
chanical engi 
neering from ' 

the University of Texas in 1937 and 
was immediately employed by the Sin- 
clair Pipe Line Company as district en- 
gineer at Mexia, Texas. He was pro- 
moted to division engineer and trans- 
ferred to the division office in Fort 
Worth July 1, 1941. On September 15, 
1945, he became assistant division 
superintendent at Fort Worth, the title 
being changed to assistant division 
manager on January 1, 1954. He was 
promoted to assistant chief general en- 
gineer, Independence, Kansas, July 1, 
1957, but remained in Texas on special 





assignment as project manager on the 
work discussed in this article. 

Ligon is a Registered Professional 
Engineer and a Registered Public Sur- 
veyor in the state of Texas, and a mem- 
her of the Texas Society of Professional 
Engineers and the Fort Worth Petro- 
leum Club. 


trom the quicksand in order to prevent 
the pipeline ditch from caving. 

After the contractor had completed 
the pipe laying in the congested Harris 
County area where the line had five 
feet of earth cover, progress continued 
at an average of 142 miles per day to 
the completion of the job on July 11, 
exclusive of clean up. 

The pipeline as completed consists 
of 21 miles of 0.312-in. wall, 20-in. 
OD, grade 5 LX-52, south from Teague 
and 118 miles of 0.281-in. wall, 20-in 
OD, grade S5LX-52 and 11 miles of 
0.312-in. wall, 20-in. OD, grade 5LX- 
52 on the south section of the line at 
the Houston Ship Channel. 

The line was coated for the 341 
miles in Harris County with two coats 
of coal tar enamel, glass fiber and felt 
wrapper. The balance of the line was 
coated with one coat of coal tar 
enamel, glass fiber, and Kraft paper 
wrapper. 

Thirteen valves were installed in the 
line at strategic points on approximate 
10-mile spacing. 

The third phase of this project, the 
replacement of the diesel station with 
an electric station at Jacksboro, Texas, 
was begun on July |, and the fourth 
phase, the replacement of the station at 
Teague, is projected to start in Septem- 
ber of this year. 

It is anticipated that by January 
1959, the total four-phase project will 
have reached completion x“ 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 





fOr high speeds... high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 

applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 







This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check 
These Advantages: / 





Seull Sia Uight Weight |- Comveniéat Arvenqement | Wids'lnaliadlen 












Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 
from 22” to 46” in diameter, depending of gear members takes up for less shaded area on chart below 
on horsepower requirements. Example: space than porallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Loval Sales Engineer. 
against 6000 Ibs. for conventional geor. 
a Ms T 

res eA \ | GEAR SELECTION CURVES 
y—S | \ vsti 
\ z 
\/ = \ a 


| 
HP 
weain 


























For further details, 
write for Bulletin 2400. 





GEG Steam Turbine Company 
Nottingham Way, Trenton 2, New Jersey ‘ 


Dies: 











URTHER INFORMATION ON 


TS, SEE READER SERVICE CARI 
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Laying above-ground 55%s-in. diam pipe.. Note the different types of 


tower construction, the belt slings, and on the extreme right an expansion joint 


WORLD’S LARGEST PIPELINE- 





Fred Brady, 


Project Engineer 
Williams Brothers Company 


NOW UNDER CONSTRUCTION 
near Pittsburgh, Pennsylvania, are a 
pair of the world’s largest diameter gas 
transmission lines, The system, which is 
owned and will be operated by Carne- 
gie Natural Gas Company of Pitts- 
burgh, was designed and is being built 
by Williams Brothers Company of 
Tulsa, Oklahoma. A mixture of coke 
oven gas and stabilized natural gas will 
be distributed to six U. S. Steel Cor- 
poration mills along the Monongahela 
River. 


D-56 


P 623. 
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Varied and difficult route, as well as pipe size, 


made unusual construction methods necessary 


The 1242 miles of parallel line con- 
sists of 16 miles of 55%-in. pipe and 9 
miles of 4314-in. pipe. Smaller diam- 
eter pipe is used for the laterals to the 
using mills. The line will have a capac- 
ity of 225,000,000 cu ft a day and was 
designed to operate at 50 psi. The sys- 
tem will initially operate, however, at 
a lower pressure of from 10 to 12 psi. 


All Types of Construction 
Because of the varied and difficult 
route, all types of pipeline construction 
were required to lay the twin lines. For 
example, the pipe was placed on high 
towers, in open ditches, on steep hill- 
sides, over a suspension bridge, through 
tunnels, and on cantilever supports 
built 50 ft above the Monongahela 
River. Approximately 60 percent of the 
line was erected on supports above 
ground and 40 percent was buried. 


Existing structures and facilities 
hampered the movement of equipment 
and materials through plants and popu- 
lated areas. Outside the plants, ex- 
tremely hilly ground was encountered. 
Earth slides, characteristic of the Pitts- 
burgh area, made grading and excava- 
tion difficult. In many cases, reinforced 
concrete walls, concrete cribs, and piles 
were used to stabilize the hillsides 

Preliminary planning and construc- 
tion began early in November 1957 
A control survey was started to firmly 
establish the pipeline route as to align- 
ment and grade. Horizontal chaining 
was used throughout the system, and 
bench marks were established at con- 
venient locations 


Pipe Pieces Numbered 
Inasmuch as the pipeline had to be 
laid to an exact alignment and grade, 


THE PIPELINE ENGINEER, September, 1958 








we U AVE OUCEME £UPOLILE UOMLPUILy 
Nottingham Way, Trenton 2, New Jersey 






Ability to a! 
| SELL IDEAS! 


... engineering boldness that conveys conviction 





APPROACHES are tunnels or trestles. Engineering accomplishes either. 
But, Fish builds other approaches ...the groundwork 
that “sells” industrial undertakings to fit economic patterns 
in the oil, gas, and chemical industries. 
The men at Fish are engineers, contractors, designers, 
market analysts... sellers. Their unparalleled power 
to communicate carries conviction to peoples or public agencies. 
The right approach is an element of bold engineering 


to facilitate mighty achievement in industry. 


° THE oe ee GINEERING CORPORATION 


“w#OoUSTON AND ASSOCIATED COMPANIES 


FISH SERVICE CORPORATION . FISH NORTHWEST CONSTRUCTORS, INC 
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- TAKE A CLOSE LOOK... — ; 


__... AT A REAL CASING SEAL 


gd 


+ 







The NEW 
WMSEAL ‘‘Z’’ BUS LTS 


FOR BIG-INCH PIPELINE. 
STANDARD OR OVERS! 4233), le) 


NEW ELONGATED LIP 
TWICE AS LONG . . . TWICE 
AS FLEXIBLE (See fig. 1 & 2) 


=| 
| wie) : 
CUTAWAY VIEW 


STAINLESS STEEL / 
BAND, ANCHORED 
SECURELY BY S. S. 
CLAMPS 


STAYS PUT ON CASING 
NON-SKID TEETH AND EXTRA 
LONG GRIPPING AREA ANCHORS 
BUSHING SECURELY 





+ 


[ NO SHIELD REQUIRED 


= : 
PUNCTURE PROOF THICKER FLEXIBLE “LIP” 


EXTRA THICK SHOULDER (BUNA-S WITHSTANDS WEIGHT OF BACK 
SYNTHETIC RUBBER) PREVENTS 


CASING EDGE FROM CUTTING FILL EARTH 
THROUGH BUSHING 


A TIGHT SEAL UNDER ADVERSE CONDITIONS 








i Sk. 243 


WHEN ENDO 
MOVEMENT OCCURS 


WHEN PIPE IS 
OFF CENTER... 











(Write for Literature) 


FOR PIPELINES IN SERVICE r ) | 
oe WU LOLOL. WGo 
IMPROVED W™SEAL SPLICED “2” 

BUSHINGS ARE AVAILABLE P.O. BOX 4038 TULSA 9, OKLAHOMA - 
REPRESENTATIVES HOUSTON) AMARILLO 3 =¢ ~—= PLAINFIELD. NJ 
JOUET lL. © JACKSON. MICH © LOS ANGELES © SAN FRANCISCO 
4 BARTLESVILLE. OKLAHOMA © SEATTLE © SALT LAKE CITY © EDMONTON 
Qe TORONTO © VANCOUVER © BUENOS AIRES © CABIMAS, ZULIA 
VENEZUELA * DURBAN. NATAL. S AFRICA © PARIS. FRANCE @ SIDNEY, AUST 
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he is sure... 


. because he is using Westinghouse Visicode® Supervisory 
Control. He knows that when he wants the equipment to 
work, it can be depended upon... that its check-back system 
virtually eliminates the possibility of making an error. 









Westinghouse Supervisory Control provides all these 
features: 










© Visual check of selection virtually eliminates the possi- 
bility of error. 






© Proven telephone-type relays provide long maintenance- 
free life. 













e Narrow-band, on-off code requirements permit use of 


least expensive transmission channels. 






© Flexibility allows use of telemetering remote data logging 
or other equipment for complete system control. 











Find out how this reliability can be yours .. . call on the 
wide experience of Westinghouse to integrate your complex 


power, control and communications equipment. For a 







complete system control analysis or additional information 
about Visicode, call your Westinghouse Sales Engineer. Or, 
write Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60959 











you CAN BE SURE...1F rs \ Vestinghouse 





= 


= 
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Gulf Interstate 
Main Line “‘Satellite”’ 


Stations 


ALL WITH COOPER-BESSEMER ENGINE DRIVEN 
CENTRIFUGAL COMPRESSORS 


. 
. 


LY euors ) 
. ee 
SentucKy 


MISSOUR! \ 


Af rortsville 
x ENNESSEE.- 


Inverness 
MISSISSIPPI 


® yochson 


5 L gf Tenenerere 





Gulf interstate Gos Company 





System 
@) Present Compressor Stations 
New “Soteltites” 


for extreme efficiency 


and economy 


70,000 horsepower of remote controlled LSV-16 turbo. 
charged gas engines, driving Cooper-Bessemer RFB-24 cen- 
trifugal boosters on Gulf Interstate’s pipeline. These are the 
world’s most efficient compressor units and are operating in 


five separate unattended stations 


Based on the successful operating record and outstanding 
fuel economy of the initial one unit installation at Stanton, 
Ky., Gulf Interstate increased this station to four engine- 
driven centrifugals and powered new stations at Hartsville, 
Tenn., Inverness, Miss., Corinth, Miss., and Alexandria, La., 


with four high-efficiency Cooper-Bessemer units each. 


For detailed information on advantages and applications of 
automatic pipeline control, write The Cooper-Bessemer Cor- 


poration, Mount Vernon, Ohio 


BRANCH OFFICES: Grove City * New York « Chicago 
Washington «+ San Francisco + Los Angeles « Houston « Dallas 
Odessa + Pampa «+ Greggton «+ Seattle + Tulsa «+ St. Louis 
Kansas City +« Minneapolis *« New Orleans « Shreveport 


SUBSIDIARIES: COOPER-BESSEMER OF CANADA, LTD. 
Edmonton « Calgary «+ Toronto « Halifax 
COOPER-BESSEMER INTERNATIONAL CORPORATION 
New York « Caracas «+ Mexico City 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR DRIVEN 








Here’s 


ECONOMY 
AUTOMATION 
FLEXIBILITY 


in Satellite Station Service 













As part of the Gulf Interstate pipe- 
line expansion program .. . four X 
new Cooper-Bessemer centrifugals 

at the new Corinth, Mississippi sta- \ 
tion, driven by high-efficiency LSV 

gas engines. 











A double road crossing, a cased railroad crossing, and pipe tower supports are shown here. The neares! 
sections of pipe are double coated and wrapped and will be backfilled after pouring of a concrete anchor. 


the pipe was designed and fabricated so 
that each of the 4200 pieces of pipe was 
numbered and had its exact position in 
the pipeline. By having each piece of 
pipe cut to exact dimensions, the con- 
struction crews had only to lay the pipe, 
and did not have to spend time fabricat 
ing pipe in the field 

Fabrication of the pipe began at the 
Ambridge Plant of the American 
Bridge Company in February 1958 
Standard straight sections were 40-ft 
long and were fabricated from two 
plates, rolled into a half-cylinder and 
joined longitudinally by automatic 
welding. Special straight lengths and 
single and multiple bend miters were 
then fabricated from standard sections 

A fabrication tolerance of '2 in., 
plus or minus, was specified for out-of 
roundness of the pipe. In addition, 
miter bends were checked in a special 
jig to insure that the ends were square 
to within “*« in., with the centerline of 
the miter 

Since many sections of the line are 
welded, close tolerances in laying and 
erection were required to maintain a 
small uniform welding gap between 
joints. To this end, the control survey, 
the fabrication of pipe, and the calcu 
lation of grade was made to permit the 
variation in spacing to be less than 4% 
in. when the “fit-up” was made in the 
field 

For the end of each straight run of 
pipe, an allowance of %4 in. per 100 ft 
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was added to the last joint of pipe for 
trim, 

After acceptance at the fabrication 
shop, either bitumastic 300 paint, red 
lead and aluminum paint, or under- 
ground coating was applied to each 
piece of pipe to within 12 in. of the end. 

[he pipe was then transported to th 
storage yards located along the Monon- 
gahela River near Dravosburg, Penn- 
sylvania, at about the mid-point along 
the line. Twelve acres were required to 
stockpile enough pipe to assure a plen 
tiful supply during construction 

Many access roads were constructed 
outside the plant areas. These roads 
were used for construction and are to 
be maintained to permit continued ac- 
cess to the pipeline. The roads on steep 
hillsides required special consideration 
Concrete cribbing was used to widen 
the roads and hold back the soil where 
severe cuts were made. Distribution of 
excavated material was carefully made 
to prevent excessive amounts of over 
burden from causing earth slides 

Foundations for the structural steel 
towers were started in December after 
the control survey had been completed 
Excavation for these foundations dis- 
closed many existing pipelines, old 
foundations, and some extremely poor 
bearing material. For these reasons, 
final design of many foundations oc- 
curred on the jobsite 

Special methods were necessary for 
foundation construction en hillsides. In 


some cases the concrete was chuted 
long distances to the site. In slide areas, 
piling was driven to rock and tied to 
the foundations to prevent lateral 
movement and settlement. All concrete 
was slump tested and test cylinders 
were made for observation of 7-day 
and 28-day strength. 


Suspended Over River Bank 

A section of the pipeline was sus- 
pended over the south bank of the Mo- 
nongahela River on cantilever supports 
These supports were made from steel 
wide flange sections. A portion of each 
support extended back under heavily 
traveled railroad tracks. Because of the 
rail traffic, the use of concrete for an- 
chors and front pads in this area was 
impossible, therefore, 8-in. steel pipe 
sections were driven 80 ft into the bank 
in place of the concrete. Hand excava- 
tion was required to install the support. 
After installation, gunite was applied to 
reshape the bank. 

Smaller structural steel and pipe 
towers were completely fabricated at 
shop and trucked to the jobsite. Erec- 
tion consisted of setting the towers on 
the foundations and grouting them to 
grade. Larger towers, up to 35 ft were 
transported to the jobsite in halves and 
the same erection procedure followed 
Bridge Over Railroad Yard 

A 360-ft suspension bridge with 175- 
it approaches was erected over the 
Monongahela Junction railroad repair 
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yards. The support of the twin 43 2 -in. 
pipe makes this one of the largest diam- 
eter pipe suspension bridge in the 
world. Anchors required 474 cu yd of 
concrete. The two main cables were 
composed of 2%4-in. bridge strand. 
After the anchors were poured, erec- 
tion of the steel work was completed 
in a two week period. 

A total of eight underground cased 
crossings were made, the longest of 
these being 247 ft for each line. As the 
casing was 62 in. and 55% in. conven- 
tional boring methods could not be 
used. Therefore the opening was hand 
excavated and the casing pipe jacked 
through as the excavation proceeded 
Standard boring methods were em- 
ployed on the smaller diameter pipe 
used for laterals 

As the preliminary construction pro- 
gressed on the above-ground sections, 
a concrete and framework was 
completed ready to receive the pipe. In 
the buried sections the right-of-way 
was cleared and ready for excavation 
For both the 
used both to lay the pipe and to carry 
equipment and materials to the jobsite, 
were completed. This permitted the lay- 
ing crews to proceed at a rapid pace in 
the actual construction of the pipeline 
the working areas re- 
stricted and interruptions to normal 
progress were caused at many points 
along the pipeline route, many small 
crews were employed to lay the lines 
Location of these crews was governed 
by the pipe delivery schedule. As stated 
previously, each piece of pipe was num- 
bered and had an exact location in the 
line. The dispatching of the various 
pieces of pipe in the proper sequence 
from the fabrication yard to each crew, 
required advance planning of each days 
work and coordination by radio to each 


steel 


sections, access roads, 


Since was 


worksite 


Big Cranes for Laying 

Forty and 50-ton cranes were used 
to lay the above-ground pipe. Obstruc- 
tions to laying and the height of the 
pipe required boom lengths of up to 
100 ft. Special slings were required to 
prevent damage to the pipe in handling 
Since the tower was usually 
less than 80 ft, two pieces of pipe were 
double-jointed on the ground and then 
lifted into position. Experience proved 
that the best fit-up occurred when the 
largest section that could be conveni- 
ently handled was fabricated on the 
ground and then lifted into place 


spacir 


Angle of rotation was marked on the 
end of each single and multiple bend 
miter. This angle was accurate to the 
nearest 1/16 in. Constant field check- 
ing of alignment and grade eliminated 
the need for extra trim sections 

Hydraulic internal and external 
clamps held the ends of the pipe in 
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Construction of a metering station. 


Laying of buried pipe. 


1958 





place for fitting and welding. The in- 
ternal clamp was pulled from joint to 
joint through the inside of the pipe 
with a cable line. This clamp was de- 
signed to pass through single and mul- 
tiple bend miters. The external clamp 
vas drawn tightly around the pipe with 
a hydraulic jack. Steel wedges were 
then driven into slots in the clamp to 
complete the line-up. Depending on the 
situation, either the internal clamp or 
the external clamp, or on a combina 
tion of both, was used at each joint 


Welding Time — 8 Hr Per Joint 

After the line-up, two welders work- 
ing four hours each were required to 
complete one weld on the 55%-in. 
pipe 

Expansion joints were welded in the 
above-ground line at intervals of ap 
proximately 600 ft. They were received 





Fred H. Brady, 
project engineer 
for Williams 
Brothers Com- 
pany on the de- 
sien and con- 
struction of the 
pipeline dis- 
cussed in this ar- 
ticle, holds a BS 
degree in civil 
engineering 
from the Uni- 
versity of Ar- - 

kansas. Prior to joining Williams 
Brothers he had his own engineering 
and contracting firm. He has also held 
engineering positions in the pipeline in- 
dustry, plant construction industry, and 
with the United States Government 


# 
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¢ Ccatilever supports along the Monongahela River — pipe 
will be laid from the river side so as not to interfere with 


railroad traffic. 


in the field with the slip side pipe al- 
ready inserted in the expansion joint. 
This permitted the laying crews to set 
the correct adjustment, up to 10 in., 
for the particular location and weld 
them into the line as they would any 
other piece of pipe 

One-half of one percent of the total 
area of the pipe had to be repainted 
after construction was completed 
Areas to be painted were sandblasted 
to insure a good bond between the 
metal and paint. These unprotected 
areas occured at welded joints and at 
places where the coating had been dam- 
aged by handling 


Ditch Made With Backhoes 

Excavation for the buried pipe was 
usually made with two-yard backhoes 
On steep hillsides, however, smaller 
machines were employed and anchored 
to winch tractors for stability. The 
ditch was of such size that one line was 
laid and backfilled before the other 
parallel line could be laid in the limited 
space. 

A small crane was used to unload 
the pipe from the trucks. The pipe was 
then double-jointed to lengths of 80 ft 
and laid in the ditch with sideboom 
tractors. In one case, a section of pipe 
140 ft long was placed on a steep hill 
side with two sideboom tractors 

The use of Dresser type couplings 
on some sections of the buried line al 
lowed larger working tolerances for 
alignment and grade. At fabricated 
bends, however, the alignment and 
grade had to be corrected to allow them 
to be welded in the line. To prevent 
blowout of the couplings at bends, con 
crete anchor blocks were poured 


Suspension bridge ready for pipe. 


around the pipe after it was in place 

Coating and wrapping of the unpro- 
tected areas on the buried pipe was 
done immediately to facilitate back 
filling 


Supplemental Installations 

Construction of supplemental instal 
lations required for all pipeline systems 
started after the main line was finished 
Some of these included: Connecting 
drip tanks to the main line; connecting 
laterals to tie in the using mills; erec 
tion of operating platforms and build 
ings; installation of the electric wiring 
and the telemetering system required 
for the automatic operation of the 
pipeline; construction of meter runs, 
and construction of a system to sta 
bilize natural gas 

Upon completion of construction 
approximately 16,000 tons of pipe will 
have been laid; nearly 900 tons of steel 
erected for supporting structures; 5500 
cu yd of concrete placed for anchors 
and foundations; 1700 lineal ft of 62- 
in. casing jacked into place; five perma- 
nent buildings erected, and many miles 
of cable and wire installed for tele 
metering and electrical wiring 

Production methods of construction 
were made possible, even for these 
large diameter lines and varied condi- 
tions, by planning the work in advance 
and by using experienced, qualified per 
sonnel together with the proper size and 
type of equipment 

Experience gained from the design 
and construction of this pipeline has 
proved that if increased capacity is 
required, there are no insurmountable 
problems encountered in the building 
of a large diameter pipeline system. * 
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HOW TO BUILD BETTER 
PIPELINES FOR LESS 


Peter Flagg, President 


C. N. Flagg and Company, Inc 


A PIPELINE CONSTRUCTION firm 
is like an army on the move. Efficient 
completion of a project depends upon 
the skillful deployment of men and 
machines. 

At C. N. Flagg and Company, Inc., 
where our operations encompass many 
states, we believe the key to building 
better pipelines for less lies in proper 
methods of reporting work progress 
from the field to headquarters. This 
means much more than keeping open 
the channels of communications. It 
means daily and weekly analyses to de- 
termine if production is on schedule - 
and if it isn’t, why. 


Man-Hour Factor Design 

In order to accomplish this, we have 
developed what we call a Man-Hour 
Factor Design, a formula that allows 
us to compare our estimated with our 
actual work progress picture. This 
formula helps us pin-point trouble spots 
and it guides us in our overall bidding 
practices in an area, 

The Man-Hour Factor is derived by 
dividing production (in terms of feet 
of pipe installed) by the number of 
men on a crew, Man-hours are ob- 
tained by multiplying the number of 
men on such a crew by the number of 
hours per day the crew works. In tak- 
ing into account the entire crew and 
its equipment, experience has taught us 
that 10 hr per day is an accurate work- 
ing figure. For example, on a job in 
which we were to install 100,000 ft of 
6-in. pipe, we might require four crews 
of 15 men, each crew to lay 750 ft per 
day. Our man-hours per crew is equal 
to 150 (15 men multiplied by 10 hr 
per day). We then compute our MHF 
to be 5.0 (750 divided by 150). 

After encountering normal opera- 
tional difficulties, we might find at the 
end of the first week that our actual 
MHF averaged 3.0. By the end of the 


The key is proper reporting of work progress from 
field to headquarters, and this is accomplished 
by a formula called Man-Hour-Factor Design 


second week, our MHF Weekly might 
climb to 4.8, giving us an MHF Accu- 
mulative average for the two weeks of 
3.9. At the end of the third week, our 
MHF Weekly might jump to 6.5, rais- 
ing our MHF Accumulative to 4.8. 
Our report card for the first three 
weeks would look like this: 
MHF MHF MHI 
Design Weekly Accumu 
lative 
Ist Week 5.0 3.0 3.0 


2nd Week 5.0 4.8 3.9 
3rd Week 5.0 6.5 4.8 


Any interruptions in this normal up- 
ward climb during the early weeks, or a 
sudden decline in later weeks, would 
immediately precipitate an investiga- 
tion to determine the origin of diffi- 
culty. For instance, in a recent job in 
South Carolina we encountered a high 
water table in a special type of gumbo 
mud. Our daily man-hours factor in- 
dicated more time was being spent in 
coping with this situation that was 
originally planned. 

An immediate check revealed addi- 
tional equipment was required on this 
site and it was immediately transported 
from New York State. Certainly, in 
time, we would have brought the 
equipment in anyhow, but thanks to a 
sound method of reporting we were 
able to check the downswing and bring 
our MHF Accumulative into line with 
our MHF Design within a short 
period of time. 

Once the MHF Accumulative 
reached 5.0 in the above example, and 
is kept there, the work is proceeding 
on schedule and the time deficit has 
been made up 


How Reports are Handicd 
Daily MHF reports are computed at 
the work scene by our foremen. These 
are analyzed by our area managers in 
headquarters in Lockport, Auburn and 
Albany, New York; Charlotte and 
Wilmington, North Carolina, and 
Hartsville, South Carolina. Weekly 
MHF reports are forwarded to our 
home office in Meriden, Connecticut, 
by area managers for inspection by 
top-level supervisors. This basic com- 
munication system has proved to be 
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an effective, cost-saving method of 
controlling operational expenditures 

Naturally, the MHF Design is only 
as good as the organization that backs 
it up. It is a tool that requires high cali- 
ber personnel, active top level supervi 
sion, and quality, modern equipment 
on standby call if it is to be utilized 
properly. 

Proper maintenance of modern 
equipment is extremely important, We 
follow the simple rule that the book 
value of equipment should not exceed 
more than 10 percent of our annual 
sales volume 


Keeping Investment Down 

In order to keep equipment invest- 
ment down, mobility is required. Move- 
ment of equipment must be coordi- 
nated between areas and within areas 
For inter-area movements, we have an 
equipment pool and keep low-beds on 
reserve. Consequently, when we needed 
that additional equipment in South 
Carolina, it was available and a low- 
bed on which to transport it was on 
reserve. 

We follow a strict policy of buying 
equipment on quality and not on price 
alone. Money is lost in buying equip- 
ment that has not been designed for 
the purpose for which it must be used 
This does not mean savings should not 
be made whenever possible. In antici- 
pation of the growth of the pipeline in 
dustry, and our own expansion, we 
have been purchasing equipment at 
great savings during the past eight 
months 


Goal: Permanent Workers 

In the final analysis, the human ele 
ment is paramount. Personnel policies 
are a major consideration for any com 
pany, but the problems affecting the 
pipeline construction business are uni 
que. In an attempt to overcome the 
transient employee situation prevalent 
in the industry, we are endeavoring to 
build an organization of permanent 
year-round workers who will remain 
loyal to our firm. Because of this, we 
exercise extreme selectivity in the 
choice of personnel 

To reduce turnover, particularly at 
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GROVE 
SEAL-O-RING 


......WwWipe out the need for lubrication 


Lubrication problems are wiped out with the squeegee action of the 
exclusive Grove Seal-O-Rings. Up or down movement of the gate 
through the floating seats cleans and polishes both upstream and 
downstream surfaces. Foreign matter which could cause sticking, 
distortion, or abrasion is removed. The “O"” Rings provide smooth 
action through the seats and bubble tight pressure seals on both sides 
of the gate. Specify Grove Seal-O-Ring Gate Valves. When they’re 
set you can forget about lubrication or sealing compounds forever. 


Grove valves never require lubrication 


GROVE VALVE & REGULATOR COMPANY 


6529 Hollis Street, OAKLAND 9, California 


HOUSTON 23-3517 Polk Avenue » LOS ANGELES 6—2559 W. Olympic Bivd. 
ODESSA + TULSA * DENVER + CHICAGO + NEW YORK 
FARMINGTON, N. M. © LAFAYETTE, LA. © HARVEY, LA. © In Western Canada: GROVE VALVE LTD. EDMONTON 
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NORDBERG ENGINES FOR PIPE LINES 

















Wolverine Pipe Line Co. 


This compact, automatically-controlled Nordberg 
Supairthermal® V-type Diesel engine furnishes all 
power for the Vicksburg, Michigan station of the 
Wolverine Pipe Line Company. 

Driving a centrifugal pump rated 3220 gpm through 
a 10.189 to 1 speed increasing gear and flexible cou- 
pling, this 2650 bhp Nordberg four-cycle engine is an 
important unit in the modern Wolverine 16-inch prod- 
ucts system. 


FREE PIPE LINE BROCHURE 


New easy-to-read picture story of 
Nordberg engines on crude, products 
ond gas pipe lines. Send for your free PrP ball 
copy now. rer 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 


0256 ©1958, N. M. Co 
ATLANTA - DALLAS -. OULUTH - HOUSTON - KANSAS CITY - NEW ORLEANS - NEW YORK . ST. LOUIS . SAN FRANCISCO 
n TAMPA - WASHINGTON - TORONTO - VANCOUVER - GENEVA - JOHANNESBURG - LONDON . MEXICO, D. F. 
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the foreman level, we have introduced 
a bonus-incentive and profit-sharing 
pension plant for all salaried em- 
ployees. These items represent an in- 
vestment in our workers, but in the 
long run they pay off. Experience shows 
it is more expensive to train men in 
your own way of doing things and then 
lose them to a competitor. 

Pecuniary rewards are not the only 
way of inducing loyalty, Equipment 
and safety meetings, conducted at 
least once a month in each area, can 
convince an employee of your interest 
in him — and save untold dollars in 
accident prevention. When an acci- 
dent occurs, we go over its causes with 
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“package” 
lation 


less maintenance. 


Now it is more financially practical than ever before 
to ventilate as well as silence engine rooms. Maxim 
research has reduced the cost — while improving the 
efficiency — of air-jacketed silencers. 

Maxim Air-Jacketed Silencers offer you a low cost 


that combines noise suppression and venti- 
that avoids accidental burnings . 
lasts years longer than conventional silencers and with 


our workers in an attempt to explain 
how it happened and to prevent its 
recurrence. 


Public Relations Policy 

Sound employee relations are im- 
portant in developing a sense of re- 
sponsibility to the community in which 
pipelines are being laid. A pipeline in- 
stallation firm must imbue its workers 
with its public relations policy. Noth- 
ing is more important than the way in 
which a pipeline installation firm is ac- 
cepted in a community and nothing 
can destroy that delicate relationship 
faster than an injudicious act on the 
part of an employee. 


. that 


+ + + 
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'COMPANY 


Subsidiary of Emhart Mfg. Co 
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| THE MAXIM SILENCER COMPANY Subsidiary of Emhart Mfg. Co. | 
1 88 HOMESTEAD AVENUE, HARTFORD, CONN 

1 Please send me your bulletin on Air-Jacketed Silencers 
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Peter Flagg, 34-year-old president of 
C. N. Flagg and Company, is a great 
believer in taking to the air to trans- 
port staff supervisors to the scene of 
widespread operations. Here the former 
air force bomber pilot sits at the con- 
trols of his company’s seven passenger 
Aero Commander. He pilots the air- 
craft most of the time with a co-pilot. 

“Clients are impressed by the way 
the plane increases our efficiency and 
speed,” he says. 

In 1949, at the age of 26, Flagg took 
over his father’s business in Meriden, 
Connecticut, and built a local plumb- 
ing and heat contracting firm into a 
national pipeline construction company 
that will gross $10,000,000 in 1958. 





We take great pains to tell the gen- 
eral citizenry, through newspaper ads, 
publicity, and special brochures de- 
signed as part of an overall public re- 
lations program, exactly how we will 
proceed to lay pipelines and how we 
will care for their property. As a result, 
we not only generate good will, but we 
receive cooperation of governing au- 
thorities which, in turn, helps us main- 
tain a rigid schedule. 

The analysis of our MHF Design 
and the coordination of our men and 
machines, requires alert, top-level 
supervision. This means our managers, 
including the president, must be ready 
to move on a moment's notice to trou- 
ble spots for inspections or staff 
meetings. 

We have found that the best, fastest, 
and safest method of transportation to 
out-of-the-way places is by company 
plane. Our seven passenger Aero Com- 
mander is continually on the go. It is 
handled by two pilots and equipped for 
all-weather flying. It is not uncommon 
for a staff member to have breakfast 
in Connecticut, lunch in western New 
York State, and supper in the Caro- 
linas. It is far and away the best method 
of keeping up-to-date and currently in- 
formed. 

It is up to the top-level supervisors 
to make sure that all the ingredients 
are integrated. When they are, every- 
body gains. x* 
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GE to Move Communications 
Operations to Lynchburg, Virginia 

General Electric Company has announced plans to con- 
solidate its mushrooming communications business in an 
existing company plant in Lynchburg, Virginia. 

All operations of the firm’s Communication Products 
Department, now located in four New York state cities, will 
be moved to a facility in Lynchburg, which was built in 
1956 for production of rectifier equipments and compo- 
nents. The manufacture of rectifier equipments will be 
transferred to an existing General Electric location in 
Philadelphia. 

The Communication Products Department, which makes 
two-way radio and point-to-point communication equip- 
ment, now has headquarters offices in Liverpool, New York, 
and manufacturing facilities in Syracuse, Utica, and Clyde. 

A definite time-table has not been established but the 
company announced that the moves would begin as soon 
as detailed planning is completed. They will take place 
gradually over a period of several months. 





Little Big Inch Preparing for 
Heavy Shipments LP Gas 

Texas Eastern Transmission Corporation will give top 
priority to plans to extend its LPG pipeline transportation 
system to the Eastern Seaboard to serve Mid-Atlantic and 
New England states, according to Millard K. Neptune, 
senior vice president of the company. The decision to accele- 
rate was made, Neptune said, after completion of a success- 
ful shipment of propane from the Gulf Coast to Lebanon, 
Ohio, which proved the ability of the line to handle lique- 


fied petroleum gas satisfactorily. 


rexas Eastern also has begun construction of a fractionat- 
ing plant that will process LPG sent to the Lebanon area 
before it is released to customers to assure delivery of a pure 
product, Neptune said. “This plant is being erected on the 
site of Texas Eastern’s new LPG underground storage 
cavern now under construction about 15 miles southwest of 
Lebanon and approximately 30 miles north of Cincinnati 
This storage facility will be known as the Todhunter Ter- 
minal. The fractionating plant is expected to be completed 
and ready for operation by December 1.” 


Pipe Line Technologists Now 
Working in a “Glass House”’ 

Since occupying their new $350,000.00 home office build- 
ing in Houston, Texas, Pipe Line Technologists, Inc., is 
literally working in a “glass house.” 

Three walls of this new two-story structure, which is 43 ft 
by 143 ft, are entirely of glass, extending from first floor 
sills to the second floor ceiling. The fourth wall is insulated 
steel paneling. The east and west walls, 143 ft in length, 
are shaded by a free-standing solar screen, four feet from the 
glass walls of the building. 

Use of the solar screen on the Pipe Line Technologists 
building is one of the first applications on an office build- 
ing in Houston. It has been used extensively in South 
America for the past several years. The “screen” not only 
makes practical the use of glass walls for increased lighting 
as well as beauty, but helps to increase the efficiency of air 
conditioning. It shades the walls, to eliminate the heat 
load normally set up by direct sun rays. In addition, the 
flow of air through the multiple openings in the screen 
sets up a convection circulation action in the four-foot 
space between the building, to further cool the building 
and substantially decrease the heat load to be overcome 
by the air conditioning system 


STAYS ON THE LOWERING~-IN GANG'S HEELS 


The Cleveland 190—with just one man 
—keeps your backfill operation “up 
close” on all kinds of pipeline jobs 
He's got the right combination of line 
and travel speeds for continuous, high, 
day-long production on every backfill 
job—big ditch or small—dirt, sand, 
muck or rock—in swamps, on the flat 
or up in the hills. Operators like it. 
You'll like the way it lowers your 
backfill costs. 








The CLEVELAND TRENCHER Co. 


20100 St. Clair Avenue . 


Cleveland 17, Ohio 


ODUCTS. SEE READER SERVICE CAR D-69 





@ WL. Gentry Construction Company, P. O. 
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Texas Eastern Authorized to 
Acquire Two Subsidiaries 

The Federal Power Commission has granted Texas East- 
ern Transmission Corporation authority to acquire and 
operate the natural gas facilities of two wholly-owned sub- 
sidiaries—Texas Eastern Penn-Jersey Transmission Corpo- 
ration, of Shreveport, and Wilcox Trend Gathering System, 
Inc., of Dallas, Texas. 

Texas Eastern said the Wilcox and Penn-Jersey systems 
are now operated as integral parts of its system and that the 
merger will promote convenience and efficiency of opera- 
tion and will lower operating costs, such as bookkeeping and 
regulatory expenses. 


Microwave Link Installed On 
Sinclair's System in Ohio 

An 81-mile microwave system installed by the Radio Cor- 
poration of America provides a key communications hookup 
along the Sinclair Pipe Line Company's main petroleum 
transmission route in Ohio, it is announced by Norman 
Caplan, manager, RCA Communications Products Depart- 
ment. 

The RCA microwave system links Sinclair’s eastern 
divisional headquarters at Marion, Ohio, with Toledo to the 
north, 

From Marion the microwave system travels 15 miles 
north to Nevada, Ohio. From there the signal is relayed 27 
miles to Fostoria, 20 miles to Bowling Green, and another 
19 miles to Toledo. 

Each of the microwave stations on the system is equipped 
with RCA “hot” stand-by equipment, turned on and ready 
to go into action if needed. 

The system provides five main channels for voice commu- 
nications, and supervisory control and telemetering. A sixth 
channel is used for monitoring the microwave system’s 
performance. 

The sixth, or service, channel was arranged to permit 
the system controller at the Marion headquarters to check 
a station at any time merely by dialing the station’s code 
number and receiving an automatic coded status report. 


Project to Provide More 
Gas to Midwest Cancelled 

An agreement to further increase gas deliveries to the 
midwest area through the Beatrice project construction pro- 
gram has been cancelled by mutual agreement of Colorado 
Interstate Gas Company and the Natural Gas Pipeline 
Company of America. 

Originally it was anticipated that final FPC authorization 
for the project would have been obtained in 1957, and facili- 
ties installed this year. 

“In view of the delay in time schedule beyond the con- 
trol of both companies, we have agreed that it would be to 
our mutual advantage that the Beatrice contract be can- 
celled,” W. E. Mueller, president of Colorado Interstate, 
said. 

Gas supplies that were going to be used by Colorado Inter- 
state in the Beatrice project will now be available to the 
California market through an agreement just reached with 
El Paso Natural Gas Company. By terms of this agreement, 
200,000,000 cu ft of gas a day will be delivered to El Paso 
Natural at a location near Salt Lake City, Utah, and that 
company will construct facilities to deliver it to the southern 
California border. 

Mueller said that a new subsidiary company probably 
would be organized to build facilities necessary to transport 
the gas from Colorado Interstate’s present supply areas for 
delivery to El Paso Natural. 
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Technical Papers to Feature 
NACE New Orleans Meeting 


Approximately 24 technical papers will be presented in 
four symposia during the technical program at the New 
Orleans meeting of National Association of Corrosion Engi- 
neers, October 20-24. It will be the 12th annual meeting of 
the NACE South Central Region. 

One symposium, on oil and gas production, will hold two 
sessions. Other symposia are on offshore corrosion, corro- 
sion of pipelines, and corrosion in the refinery and chemical 
process industries. 

In addition to hearing technical papers in symposia, cor- 
rosion engineers will discuss their problems in more than 
20 technical committee meetings. 

Heading the list of prominent guests will be L. L. White- 
neck, Plicoflex, Inc., Los Angeles, president of NACE, and 
Hugh P. Godard, Aluminum Laboratories, Ltd., Kingston, 
Ontario, vice president. 


Louisiana Polytechnic to 
Hold Instrumentation Conference 

The School of Engineering, Louisiana Polytechnic In- 
stitute, Ruston, Louisiana, will hold its Seventh Annual In- 
strumentation Conference on the campus November 6 and 7. 

The following technical papers will be presented: 

“Fundamentals of Instrumentation and Controls,” Dr. 
Virgil Orr, Head, Department of Engineering Research, 
Louisiana Polytechnic Institute. 

“Instrumentation for Continuous Digesters,” R. F. Barber, 
The Foxboro Company, Foxboro, Massachusetts, 

“Automatic Control and Instrumentation of a High Pres- 
sure, High Temperature Steam Generating Unit,” Harold 
McMichael, Leeds & Northrup, Houston, Texas. 

“Design and Application of Orifice Fittings and Meter 
Tubes,” Ralph Clemons, Daniel Orifice Fitting Company, 
Houston, Texas. 

Exhibits of new equipment will be displayed by leading 
manufacturers. 


Transco Wins Top AGA 
Accident Prevention Award 

Transcontinental Gas Pipe Line Corporation, Houston, 
Texas, is winner of the American Gas Association Safety 
Achievement Award given annually for the best employee 
accident prevention record in the natural gas transmission 
industry. 

The award will be presented October 14 at the AGA 
convention in Atlantic City. 

E. Clyde McGraw, Transco president, received the notice 
from J. Theodore Wolfe, chairman of the AGA Executive 
Safety Committee. 

Wolfe said the award was won by Transco for having 
the lowest accident frequency rate in the U.S. among mem- 
ber transmission companies with 1500 or more employees. 

Stanley Owens, Transco’s Director of Safety, said that 
the Houston-based company had progressed from 22nd in 
1952 to 11th in 1956. The first place came as a result of the 
1957 record for accident prevention. 


Trans-Ural Mountain Gas 
Line to Operate by Year's End 

Russia expects to put its first major trans-Ural Mountain 
gas pipeline in operation before the end of this year. 

The 186-mile link, now under construction, will run from 
the Shkapovo fields in Bashkiria, west of the Urals, to the 
large eastern slope iron and steel center of Magnitogorsk. It 
will also serve metal industry plants in the southern Ural 
cities of Sterlitamak, Ishimbaevo, and Salavat. 
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@ Brown & Root, inc., 4100 Clinton Drive, 
Houston, Texas. Has contract with Texas 
Eastern Transmission Corporation to fur- 
nish field supervision for construction of 
626 miles of 30-in. loops along the com- 
pany’s line between Beaumont, Texas, 
and Uniontown, Pennsylvania. 


@ F. E. Show, Ltd., 530 S$. Vidal Street, 
Sarnia, Ontario. Has 40 miles of 6 to 10-in. 
line for Dominion Natural Gas Company, 
Lid., in the Brantford, St. Catharines, 
and St. Thomas districts. Has 67 miles 
of 6 to 20-in. transmission lines for Union 
Gas Company, Chatam, Ontario, to 
Dawn, London, St. Marys, Stratford, 
Kitchener and Guelph. 


@ Macco Corporation, 14409 Paramount 
Bivd., Paramount, California. Has 20 crews 
installing and replacing gas pipelines in 
Southern California area for Southern 
California Gas Company and Southern 
Counties Gas Company. 


@ Collins Construction Company, P. O. Box 
86, Port Lavaca, Texas. Has contract on 
7240 ft 30-in. Mississippi River crossing 
at Happy Jack, Louisiana, for Tennessee 
Gas Transmission Company. 


@ Sheehan Pipe Line Construction Company, 
514 National Bank of Tulsa Building, Tulsa, 
Oklahoma. Has contract for 51 miles of 
10-in. and 6 miles of 6-in. for Buckeye 
Pipe Line Company. The 10-in. line is be- 
tween Utica and Syracuse, New York; the 
6-in. is near Auburn, New York. 


@ Panama-Williams Corporation, 1418 Mel- 
rose Building, Houston 2, Texas. Has 100 
miles of 24-in. from Hughesville, Pennsyl- 
vania, to the Delaware River for Trans- 
continental Gas Pipe Line Corporation. 
Also has 35 miles of 30-in. for the same 
company between the Delaware River 
and Princeton, New Jersey. Has 38 miles 
of 30-in. for Humble Oil & Refining Com- 
pany between Clear Lake and Hankamer, 
Texas. 


@ Williams Brothers Company, National 
Bank of Tulsa Bidg., Tulsa, Oklahoma. Has 
212.5 miles 20-in. crude line for Socony 
Mobil Oil Company de Venezuela. Line 
will extend from San Silvestre field to 
Puerto Cabello on the Caribbean Coast. 
Has contract for 42 miles, 24-in. in Louisi- 
ana for Southern Natural Gas Company. 
Has contract to build segments of a Natu- 
ral Gas Pipeline Company of America 
line from a point near Haddam, Kansas, 
to the Weeping Water, Nebraska area, a 
total of 106 miles and also 99 miles of 
the line from Mt. Etna to a point west of 
Knoxville, lowa. 


@ Dutton-Williams Brothers, Litd., North Ca- 
nadian Oil Building, Calgary, Alberta. Has 
57 miles of 30-in. line for Trans-Canada 
Pipe Lines. Has contract for 80 miles of 
gathering lines for Westcoast Transmission 
Company’s natural gas grid system in the 
Peace River region; plans call for laying 
some 20-in. as an extension to the main 
line and also smaller diameter lines down 
to 6-in. for the Blueberry field. 


@ Western Pipe Line, Inc., 1011 San Jacinto, 
Austin 66, Texas. Has 94 miles of 30-in. for 
Northern Ontario Pipe Line Crown Cor- 
poration between Hawk Lake and Hynde- 
man, Ontario. 
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@ O. R. Burden Construction Corporation, 
Box 5216, Tulsa, Oklahoma. Has 32.8 miles 
of 16-in. from Muncie, Indiana, to east of 
Hollansburg, Ohio, for Panhandle East- 
ern Pipe Line Company. Has 76 miles of 
20-in. from Ft. Laramie, Wyoming, to 
Clendo Junction and from Casper to 
Welch for Service Pipe Line Company. 
Also has 54 miles of 12-in. to take up 
and recondition in Goshen, Platte, and 
Converse counties, Wyoming, for same 
company. Also has 29.5 miles of 8-in. to 
raise, recondition and replace between 
Service's Post and Cogdell stations in 
Garza and Kent counties, Texas. Has 47.7 
miles of 12-in. from that company’s Salt 
Creek station in Natrona County, Wyom- 
ing, to North Fork station in Johnson 
County and from Salt Creek to Casper 
Stations. Has contract for gathering sys- 
tem consisting of approximately 84 miles 
of 4 to 16-in. pipe in Jack and Wise 
counties, Texas, for Natural Gas Pipe- 
line Company of America. 


@ Piggott Construction, Ltd, Calgary, Can- 
ada. For Interprovincial Pipe Line Com- 
pany, 82 miles of 24-in. loops in Alberta 
and Saskatchewan. For Alberta Gas 
Trunk Line Company, 145 miles of 24-in. 
from Pincher Creek field to Princess Junc- 
tion, Alberta. 


@ Hallmac Construction Company, 3701 Buf- 
falo Drive, Houston, Texas. Has undeter- 
mined amount of gathering system line 
for El Paso Natural Gas Company in the 
Four Corners area of New Mexico and 
Colorado. 


@ Houston Contracting Company, 2807 Buf- 
falo Speedway, Houston 6, Texas. Has 216 
miles of 30-in. gas line loops for Gulf 
Interstate Gas Company in Louisiana, 
Mississippi, and Tennessee. Has 38 miles 
of 30-in. gas line for Tennessee Gas 
Transmission Company from the Gulf 
Coast to Yscloskey, southeast of New 
Orleans, Louisiana. Has Atchafalaya 
River crossing for Transcontinental Gas 
Pipe Line Corporation just north of Mel- 
ville, Louisiana, consisting of one 30-in. 
and one 18-in. line. Has 54 miles of 24-in. 
natural gas line loops for Gulf Interstate 
Gas Company in the vicinity of Rayne, 
Louisiana. Has approximately 106 miles 
of 24-in. gas line for Southern Natural 
Gas Company in Mississippi and Ala- 
bama. Has 62 miles of 20-in. crude line 
for Shell Pipe Line Corporation from the 
vicinity of Nairn, Louisiana, north to 
Norco refinery above New Orleans. 


@ Mannix Company, Lid., 737 Eighth Avenue 
West, Calgary, Alberta. Has 90 miles of 
10-in. between North Bay and Sudbury, 
Ontario, for Northern Ontario Natural 
Gas Company, Ltd. Also has 220,000 ft 
of 2 to 8-in. distribution lines for same 
company in Sudbury. Has 20 miles of 2 
to 14-in. for British American Oil Com- 
pany, Ltd. consisting of a wet-gas con- 
densate gathering system in the Pincher 
Creek, Alberta, area. Has 90 miles of 30- 
in. between Hearst and Kapuskasing, On- 
tario, for Northern Ontario Pipe Line 
Crown Corporation. Has 40 miles of 10- 
in. oil pipeline from Swan Hills field to 
Fort Assiniboine, Alberta for Home Oil 
Company and McColl-Frontenac Oil 
Company. 
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@ H. L. Gentry Construction Company, P. O. 
Drawer 32, Perrysburg, Ohio. Has 40 miles 
of 24-in. between Oneida and Phoenix, 
New York, for Niagara Mohawk Power 
Corporation, 


@ Vaughn & Taylor Construction Company, 
Inc., Box 3266, Odessa, Texas. Has 22 miles 
of 2 to 20-in. waterflood system near 
Wickett, Texas, for Gulf Oil Corporation. 
Has 20 miles of 4 to 10-in. to take-up and 
relay on Pan-American Petroleum Cor- 
poration’s gathering system in the South 
Fullerton field, Andrews County, Texas. 
Has 5 miles of 26-in. loop line near Pan- 
handle, Texas, for Cities Service Gas 
Company. 


@ Majestic Contractors Limited, 408 Royal 
Trust Building, Edmonton, Alberta. Has con- 
tract for 70.9 miles, 30-in., Northern 
Ontario Pipe Line Crown Corp., between 
Beardmore to Longlac, Ontario. Has un- 
determined amount of gathering system 
for Producers Pipeline Lid. in the Esta- 
van, Saskatchewan, area. Has contract to 
lay city distribution system in Cooksville, 
Ontario, for Consumer Gas Company. 
Has city distribution system in a 
Ontario, for Union Gas of Canada. Has 
contract with Trans-Canada Pipe Lines 
Ltd. for 80 miles of 30-in. from Iroquois 
Falls to Kirkland Lake, Ontario. 


@ Arey Pipe and Construction Company, Inc., 
Box 1501, Pampa, Texas. Has 105 miles of 
6-in. for West Emerald Pipeline Corpora- 
tion between Amarillo, Texas, and Tu- 
cumcari, New Mexico. 


@ Lone Stor Pipe Line Constructors, Inc., 
10301 Shody Trail, Dallas, Texas. Has 143 
miles of 2U-in. crude line between ‘league 
and Houston, Texas, for Sinclair Pipe 
Line Company. 


@ Fulton Bonister, itd., 625 Northern Hard- 
ware Building, Edmonton, Alberto. Has 100 
miles of 18-in. for Alberta Gas Trunk 
Line Company, Lid., from Burstall at the 
Alberta border to Provost, Alberta. Also 
has 22 miles of gas gathering line in the 
Provost field for Provo Gas Producers, 
Ltd., consisting of constructing gathering 
system and wellhead tie-ins—3 to 12-in. 
pipe; this gas to be fed to Alberta Gas 
Trunk Lines. Has contract with Saskat- 
chewan Power Corporation for 124 miles 
of 10-in. line from Steelman to Regina 
and 38 miles of 12-in. from main line’s 
present terminus at Moose Jaw extending 
to Regina. Has 40 miles of 10 and 12-in 
line for Home Oil Company and McColl- 
Frontenac Oil Company from Fort Assini- 
boine to Edmonton, Alberta. 


@ Banister Construction, Utd., 625 Northern 
Hardware Bidg., Edmonton, Alberta. Has un- 
determined amount of 2 to 6-in. exten- 
sions to existing systems in cities and 
towns in Saskatchewan, plus approxi- 
mately S000 consumer service connec 
tions, for Saskatchewan Power Corpora- 
tion. Has contract for construction of 
transmission and distribution system in 
the town of Wilkie, Saskatchewan, for the 
Saskatchewan Power Corporation. 


@ Oklahoma Pipe Line Constructors, P. O. Box 
13227, Dallas 20, Texas. Has 100 miles of 
30-in. for Creole Petroleum Corporation 
between Temblador and Caripito, Vene 
zuela; this is the company’s first Vene- 
zuelan venture since 1944. Has 90 miles 
of 30-in. (known as Spread 14) for Trans- 
Canada Pipe Lines, Ltd., from Toronto, 
Ontario, northward. Has 96 miles of 
30-in. line from Columbus, Mississippi, 
to Tennessee River for Tennessee Gas 
Transmission Company. (This project to 
be performed by Oklahoma Contracting 
Company.) 
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@ Morrison-Shivers, Lid., Box 1076, Austin, 
Texas. Has 48 miles of 30-in. for Northern 
Ontario Pipe Line Crown Corporation be- 
tween Nipigon and Beardmore. Also has 
62 miles of 30-in. for Trans-Canada Pipe 
Lines at North Bay, Ontario. 





@ Engelking and James, Ltd., Edmonton, 
Pipelines! Hallmac has Alberto. Has 88 miles of 14-in., 3.5 miles 
of 16-in. and a total of 23 miles of vari- 
ous other lines for Saskatchewan Power 
Corporation from and in Success and Hat- 
ton gas fields in Saskatchewan. 


and circumstances — on @ Latex Construction Company of Georgia, 
al ' Whe . _’ Box 12128, Atlanta 5, Georgia. Has 58 miles 
schedule! When you talk | of 8-in. for South Carolina Natural Gas 


—_— m r . Company from a point near Aiken to 
pipelines, talk to J. W. (Bill) Hampton, South Carolina. Has contract 


’ — ‘ for 14 miles of 18-in. and 16 miles of 12- 
Hall, President, Hallmac | in. loop lines near Petersburg and Rich- 
Construction Company. | mond, Virginia, for Commonwealth Nat- 
45 ural Gas Company. Has seven miles of 6- 
‘ alc rive, in. for Standard Southern Corporation 
3701 Buffalo Drive between State docks and Hunter AFB in 
Houston 19, Texas Savannah, Georgia. Also has contract for 
12 miles of 4-in. on a recondition job for 

Plantation Pipe Line Company. 


engineered and built pipelines 
under all climates, conditions 


@ Canadian River Construction, 580 Hornby 
Street, Vancouver, British Columbia. Has con- 
tract on Spread Y, containing 91.3 miles 
of 30-in. gas line from Longlac to MP 
584.8 at the east bank of the Shekak River 
for Northern Ontario Pipe Line Crown 
Corporation. 


@ Sharman, Allen, Gay & Taylor, Inc., 3115 
Buffalo Drive, Houston, Texas. Has approxi 
mately 28 miles of 30-in. concrete-coated 
pipe across Lake Borgne in St. Bernard 
Parish, Louisiana and Hancock County, 
Mississippi for Tennessee Gas Transmis- 
sion Company. Has 38 miles of 30 and 
24-in. for Humble Oil & Refining Com- 
pany, about half of the company’s Clear 
Lake to Port Arthur, Texas, natural gas 
line, extending from the Hankamer block 
valve to Port Arthur. 


@ Mid-States Construction Company, P. O. 
Box 417, Mt. Vernon, Illinois. Has 48 miles 
of 3%4-in. to 8-in. line from Hematite to De- 
Soto, Missouri, for Missouri Natural 
Gas Company. Also has complete dis- 
tribution system in city of DeSoto. 


@ Trojan Construction Company, Inc., 1416 
N. Robinson, Oklahoma City 3, Oklahoma. 
Has contract for take-up and recondition- 
ing of 140 miles of 12-in. and 140 miles of 
8-in. pipe from Teague to Huffman, 
Texas, for Sinclair Pipe Line Company. 


@ Contracting & Material Company, 1235 
Dodge Avenue, Evanston, Illinois. Has 81 
miles of 36-in. line for Natural Gas Pipe- 
line Company of America, from a point 
west of Muscatine, Iowa, to the Prince- 
ton, Illinois, area. Has contract for 265 
mile products pipeline for Wabash Pipe 
Line Company through Illinois from the 
Hartford-Wood River, Illinois, area to 
the Griffith, Indiana, area. 


@ R. H. Fulton & Company, Box 1526, Lub- 
bock, Texas. Has 21 miles of 26-in. from 
Fritch, Texas, northward, and 205 miles 
of 36-in. to a point near Meade, Kansas, 
for Natural Gas Pipeline Company of 
America, and will also build segments of 
the line from Offerle to Lincoln, Kansas. 


@ Harvey B. White Limited, Box 158, Wind- 
sor, Ontario. Has undetermined amount of 
4 to 8-in. distribution lines for Consum- 
ers Gas Company in cities of Pickering 
and Whitby, Ontario. Has undetermined 
amount of 2 to 6-in. distribution lines 
throughout Windsor, Ontario, for Union 
Gas Company. 
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Contract Let for Line 
From Swan Hills Area 

Iwo contracts for construction of 
the 125 miles of 10 and 12-in. crude 
oil pipeline between the Swan Hills 
producing area of northern Alberta and 
the East Edmonton pipeline terminals 
have been awarded by Federated Pipe 
Lines, Ltd. The company is controlled 


over an eight-year period has been the 
most economical method of meeting 
the gradual buildup of throughput de- 
mand. It provides a service, the com- 
pany said, comparable to the lowest 
cost operating major pipelines in North 
America. 

Covering the contentious question of 
a possible extension of oil markets to 


Montreal, Interprovincial said that in 
a year from the time when a decision 
might be reached by users to move oil 
from western Canada to Montreal, it 
could lay a 34-in. line from Sault Ste 
Marie to Montreal and concurrently ac 
celerate its planned western looping 
program, to deliver 200,000 bbl per 
day to Montreal, at a total cost of only 
$150,000,000. Promoters’ estimates of 
the cost for a direct line to Montreal 
have varied from $350,000,000 to 
$450,000,000. For an extra $116, 
000,000 Interprovincial added, it could 
increase deliveries to Ontario refiner 
ies by 100,000 bbl per day 


by Home Oil Company, Ltd., and a 
large financial interest was recently 
taken by McColl-Frontenac Oil Com- 
pany, Ltd., which owns a major part 
of the oil reserves in the Swan Hills 
area. It is understood that McColl is 
putting up a large part of the cost of 
the line, estimated at $6,500,000. 

The northerly 40 miles, through very 
difficult muskeg terrain, will be laid 
by Mannix Company, Ltd., Calgary. 
The southerly 85 miles, which includes 
6 miles of 12-in. line coming into Ed- 
monton, is under contract to Fulton- 
Banister, Ltd., Edmonton. Construc- 
tion is scheduled to start immediately, 
with completion projected for Novem- 
ber 1. Pipe is all being supplied by Al- 
berta Phoenix Tube and Pipe Ltd., 
Edmonton. 

Because of a drop of 2000 ft in ele- 
vation between Swan Hills and Edmon- 
ton the line will operate by gravity 
flow up to 20,000 bbl per day through- 
put. It is expected to be at least two 
years before it carries this much oil. 
Ultimate capacity, with addition of 
pumping stations, will be 40,000 bbl 
per day. 

No terminal tankage will be built, 
as the line will deliver directly to both 
Trans Mountain and Interprovincial 
terminals in East Edmonton. 


Interprovincial Defends 
Its Mode of Expansion 
Interprovincial Pipe Line Company, 
which has nearly completed a looping 
program in western Canada as its major 
1958 capital addition, stated to the 
Borden Royal Commission on Canada’s 
energy resources that its system will be 
equivalent, after the present loop is in 
operation, to a single 30-in. line from 
Edmonton to Toronto. To replace the 
system with a new 30-in. line would 
cost $7,500,000 more than the total 
capital investment that has gone into it. 
Designed to answer statements made 
by other submissions, to the effect that 
the Interprovincial line is not as effi- 
cient as a large line built in a single 
operation, the brief pointed out that 
the orderly stepwise program by which 
the original line has been expanded 
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In the field, Roper Series 3600 Pumps 
are used for such applications as circu- 
lating and recirculating, pulling from 
- test tanks, and for general transfer work 


SERIES 3600... GENERAL PURPOSE PUMP 


Widely recognized for os sndability, Roper Series 3600 Pumps are 
designed to handle thick or thin oil at slow speeds. Available in 40 
to 300 GPM sizes, pressures to 100 PSI, they are fitted with two 
equal size helical pumping gears, heavy duty, high-lead bronze 
bearings, adjustable relief valve; with packed box or mechanical 
seal. Specify Roper . . . job-proved in oil fields everywhere! 


Send for Bulletins Today 


ROPER HYDRAULICS, INC. 
729 BLACKHAWK PARK AVE. 
ROCKFORD, ILLINOIS 


ROPER 


ROTARY PUMPS 


FOR FURTHER INFORMATION ON 
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Second Company Seeks 
Line from Benson Field 

A second application has been filed 
in Saskatchewan for permission to lay 
a gathering system and a lateral in the 
Benson oilfield area, by Producers Pipe 
Line, Ltd., Regina. The original appli- 
cant was Gibson Petroleum Company, 
Ltd, Producers’ project would include 
6.77 miles of 4-in. laterals and 5.56 
miles of 4-in. gathering lines. The lat- 
eral would connect with the existing 
gathering system of Producers in the 
Midale oil field to the southwest. 


Carbon Field-Calgary 
Pipeline Is Underway 

Canadian Western Natural Gas 
Company, Ltd. is using its own con- 
struction crew for a 58.8 mile 16-in. 
natural gas pipeline from the Carbon 
gas field to Calgary, to provide addi- 
tional peak load gas for the city sys- 
tem. Work started early in July, as 
soon as the company received its offi- 
cial permit from the Alberta Depart- 
ment of Highways. A small field gather- 
ing system is also under construction. 
All work is due for completion early 
in September. 


Houston Contracting Sas 


MEN WITH INGENUITY 
BUILD BETTER 
PIPELINES 


Houston Contracting superintendents and crews have the 
ingenuity and experience for better built pipelines through 
swamps, over hills, across rivers as well as on 


“easy” pipeline terrain. 


ffouston 


CONTRACTING COMPANY 
GENERAL CONTRACTORS 


Laurence H. Favrot © R.P. Gregory © Geo. A. Peterkin 


OlL * GAS 
GASOLINE 
WATER PIPELINES 





2807 BUFFALO SPEEDWAY 
HOUSTON 6, TEXAS 
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Alberta Gas’ 1958 Program 
Completed Ahead of Schedule 

The entire pipelaying job on the main 
line extensions and laterals of The Al- 
berta Trunk Line Company, Ltd., was 
completed ahead of schedule before 
the end of July. The 1958 program, 
largest in the four-year plan set up last 
year, is expected to cost about $25,- 
000,000, or nearly half the overall total 
of $52,000,000. 

Exceptionally good footage was ob- 
tained on the dry terrain during the 
latter part of the job on the 144.5 miles 
of 24-in. line from Pincher Creek gas 
field to the main line junction at Prin- 
cess. The spread of Piggott Construc- 
tion Ltd., Calgary, under superintend- 
ent Fred Byers, made 14,000 ft, on one 
day with the pipe gang and 18,000 ft 
with the dope gang on another day. 
Average footage was over 10,000 ft, or 
almost two miles per day. 

An unusual feature of the job was a 
large number of irrigation ditches, all 
of which had to be crossed either by 
cutting and backfilling, using a flume 
to divert the water, or by going under 
with a bored and cased crossing in the 
case of the larger ditches. Two sets of 
canals were crossed in the early spring 
before they were carrying water. Vet- 
eran foremen on the spread described 
the line in these congested areas as 
looking like spaghetti, chopped up fine. 
Four irrigation districts were involved, 
and the total number of ditches was 
calculated as about 110. Soil was ex- 
cellent for ditching, however, and the 
entire ditch was cut with two rotary 
ditchers. 


Large SPC Project 
Nearing Completion 

The 1958 construction program of 
Saskatchewan Power Corporation, the 
largest natural gas pipeline schedule in 
its history, was almost completed at the 
end of July, with only some valve set- 
ting, meter stations, and a few small 
town distribution systems remaining to 
be finished. Approximately 471 miles of 
line were laid, including individual 
service lines for house connections in 
the cities and towns. The total mileage 
in operation will be increased to about 
1145 miles. Exceptionally dry weather 
helped to keep all jobs ahead of sched- 


ule. 
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ABOVE: 16-inch pipe being spray-coated for use in new Transcontinental Gas Pipe Line Corp. gas-gathering system near Tilden, Texas 


Save up to 20 per cent in laying costs on large- 
diameter pipelines. Spray—coat pipe with Copon 
Arocoat before installation. Then, haul it, stack it, 
bend it and lay it with little more care than you 
would use for bare pipe. Tough Copon Arocoat 
coatings will survive these operations without chip- 
ping or cracking, and Copon Arocoat can be applied 
to welds with an ordinary paint brush, 


A combination of epoxy and coal tar resins, Copon 


Arocoat coatings provide superior corrosion control 
They will not deteriorate in the ground remain 
tough and elastic...and are unaffected by tempera 
ture extremes. Successful applications include sub 
merged, buried and exposed transmission lines 

Get complete information on Copon Arocoat, in 
dustry’s newest weapon in the fight against rising 
costs of corrosion. Write today to the Copon Asso- 


ciate located nearest to your city 


COPON ASSOCIATES 


BENNETT INDUSTRIAL PAINT MANUFACTURING C( 
65 W. First South St., Salt Lake City, Utoh P. O. Box 2371, Birmingham 1, Alabama 


WALTER N. BOYSEN CO E & F KING AND COMPANY, INCORPORATED 


42nd and Linden S$ Ookland 8, Colif 640 Pleasant Street, Norwood, Mass 
2309 E. 15th St., Los Angeles, Calif KOHLER-McLISTER PAINT CO 
BRITISH AMERICA PAINT CO., LTD P. O. Box 546, Denver 1, Cole 
P. O. Box 70, Victoria, 8. C., Canada McDOUGALL-BUTLER CO.. IN 
BROOKLYN PAINT & VARNISH CO., INC 2929 Main St., Buffalo 14, New York 
50 Jay Street, Brooklyn 1, N. Y MULSYN PAINT & CHEMICALS 
COAST PAINT & LACQUER CO 64-70 Hanover Street 
P. O. Box 1113, Houston |, Texe Fitzroy bourne, Aust 
COAST PAINT & LACQUER De MEXICO, S.A JAMES B OMPANY, IN 
Apartado Post 9637, Mexico, D P.O. Box ttsburgh 16, Pa 


51, Rue De Lechot Creteil (Seine), France 


ENTERPRISE PAINT MANUFACTURING CO SOCIETE DES VERNIS PYROLAC 
2841S 8, Hl 


Ashland Ave., Chicago 
WILBUR & WILLIAMS COMPANY 
130 Lincoln Street, Boston 35, Mass 
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El Paso Natural Plans Salt Lake-California Line 


El Paso Natural Gas Company an- 
nounces it has entered into contracts to 
purchase 400,000,000 cu ft of gas a 
day over a period of 20 years to meet 
the rising needs of its California 
markets. 

The contracts call for purchase of 
200,000,000 cu ft of gas a day from 
Colorado Interstate Gas Company and 
of 200,000,000 cu ft a day from Pa- 
cific Northwest Pipeline Corporation, 
with delivery at Rock Springs, Wyo- 
ming. El Paso will deliver the gas to the 
Southern California Gas Company and 
the Southern Counties Gas Company 
of California at a point on the Cali- 
fornia border southwest of Las Vegas, 
Nevada. 

Paul Kayser, El Paso president, said 
that a new 34-in. 400-mile pipeline will 
be built by El Paso Natural from the 
point on the California-Nevada border 
to a point south of Salt Lake City, 
Utah, and that Colorado Interstate will 
build a 140-mile line from there to 
Rock Springs, Wyoming. 

The pipeline, which will have a ca- 
pacity in excess of 700,000,000 cu ft 
a day, also will be capable of moving 
150,000,000 cu ft a day from Alberta 


Standard Is Planning 
Chicago Products Terminal 

Standard Oil Company has taken an 
option on 40-acres northwest of O’Hare 
field at the junction of Touhy Avenue 
and Elmhurst Road, Chicago, as a site 
for construction of a new petroleum 
products distribution terminal. 

Construction of the new terminal is 
expected to begin about the middle of 
September, according to Richard E. 
Nelson Jr., director of operations for 
Standard Oil’s supply and transporta- 
tion department. 

Terminal operations will be con- 
ducted from a modern one-story air- 
conditioned office building. Facilities 
planned at the new terminal include 
storage tanks for gasoline, fuel oil, and 
jet fuels. 

Products will reach the projected 
terminal by a new 33-mile pipeline, yet 
to be built. An 8-in. line is under con- 
struction. It will connect with an exist- 
ing Standard Oil products pipeline that 
runs along the Chicago Sanitary and 
Ship Canal and services the company’s 
main Chicago terminal at 4811 South 
Harlem Avenue. 

The new facilities are expected to 
go into operation in mid-1959. 
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sources to the American market, Kay- 
ser said. Westcoast Transmission Com- 
pany has pending applications before 
the Canadian government for author- 
ity to export this gas. The contract with 
Pacific Northwest provides for the de- 
livery of this Canadian gas whenever 
its export is authorized by the Cana- 
dian government. 

Construction of the pipeline, Kayser 
said, is a modification of a plan an- 
nounced earlier by the company to 
build a line from Twin Falls, Idaho, to 
the California border southwest of Las 
Vegas. 

Applications to the Federal Power 
Commission for the necessary author- 
ity to construct the pipeline are now 
being prepared by El Paso Natural Gas 
Company and Pacific Northwest Pipe- 
line Corporation and will be promptly 
filed with the FPC. 

The El Paso Natural Gas Company 
has entered into a sales contract with 
the Southern California Companies 
covering the 400,000,000 cu ft per day 
purchased from Pacific Northwest and 
Colorado Interstate, as well as the 
150,000,000 cu ft a day from Canada. 


New Station Will Provide 
Increased Margin of Safety 

Algonquin Gas Transmission Cor- 
poration has been authorized by the 
Federal Power Commission to con- 
struct and operate a 4000-hp compres- 
sor station at Cromwell, Connecticut, 
at an estimated cost of approximately 
$1,775,000. 

The company’s application said the 
compressor facilities will provide an 
increased margin of safety between its 
system requirements and system ca- 
pacity. At present, Algonquin stated, 
this margin is 7,150,000 cu ft, or 3 per- 
cent of capacity, but with the additional 
facilities, the margin will be 34,563,- 
000 cu ft. 


Consumers Power Views 
Project Costing $13,200,000 
Consumers Power Company has 
filed an application with the Michigan 
Public Service Commission asking ap- 
proval of the proposed construction of 
gas pipelines and compressor station 
costing an estimated $17,600,000. 
The proposed construction will en- 
able Consumers to receive and distri- 
bute the large additional quantities of 
natural gas called for by its agreement 


with Trunkline Gas Company. This 
agreement provides that Trunkline 
shall deliver to Consumers 100,000,- 
000 cu ft of gas a day beginning Oc- 
tober 1, 1959, with deliveries increas- 
ing by 25,000,000 cu ft a day on Oc- 
tober | of each of the four succeeding 
years. 

Trunkline has applied to the Fed- 
eral Power Commission for permission 
to build new pipeline and compressor 
facilities at a cost of $80,500,000 to 
carry out its end of the agreement. 

Consumers proposes to build con- 
necting pipeline facilities a distance of 
approximately 141 miles from the In- 
diana state line to interconnect with the 
company’s facilities in Michigan. Esti- 
mated cost of the project is $13,- 
200,000. 


FPC Approves Project 
Michigan Gas Storage 

Michigan Gas Storage Company has 
been authorized by the Federal Power 
Commission to lay 40 miles of 26-in. 
pipeline from a point in Gratiot County 
to Isabella County, Michigan, looping 
a part of its main transmission system. 
Additionally, 25 new wells will be 
drilled in Winterfield and Cranberry 
Lake storage fields, together with fa- 
cilities to connect the wells to existing 
gathering systems. 

The additional facilities are neces- 
sary to enable the company to meet in- 
creasing requirements of its sole cus- 
tomer, Consumers Power Company. 
Consumers’ 1958-59 peak day require- 
ments are estimated at about 523,500,- 
000 cu ft. To meet these needs, Michi- 
gan Gas said it would have to with- 
draw 438,500,000 cu ft from storage to 
augment the 85,000,000 cu ft to be 
received on a peak day from its sup- 
plier, Panhandle Eastern Pipe Line 
Company. Present capacity of Michi- 
gan Gas’ system is only 407,500,000 
cu ft. 


Shell to Extend Its 
West Texas Facilities 

Shell Pipe Line Corporation an- 
nounces plans for construction of a 
crude oil pipeline extending its facili- 
ties from Colorado City, Texas, to fields 
in the Borden-Garza County area of 
West Texas. 

The project will consist of approxi- 
mately 43 miles of 8-in. trunk line and 
about 20 miles of 4 and 6-in. gathering 
lines. A pump station and tankage will 
be located at the northwestern termi- 
nus of the trunk line, in Garza County. 
Completion scheduled for December 1. 
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Sinclair Builds Crude 
Oil Line As “Crash” Program 

Because of Middle East conditions 
that pose a threat to the international 
oil supply, Sinclair Pipe Line Com- 
pany adopted a “crash” construction 
program for its Wichita Falls-to-Jacks- 
boro, Texas, crude oil line and expects 
it to be completed not later than Sep- 
tember 15, perhaps sooner. 

When the 60-mile, 12-in. carrier is 
completed, crude oil from West Texas 
and New Mexico can be diverted at 
Wichita Falls from usual northern des- 
tinations via the Basin Pipe Line Sys- 
tem. The oil can be taken from the 
Basin System delivery point at Wichita 
Falls, routed through the new pipeline 
link to the input station at Jacksboro 
on Sinclair's recently completed North 
Texas to Houston “Big Inch” crude oil 
line, and delivered through to the 
Houston refining and port area for 
processing or transshipment. 

Before the troubled Middle East situ- 
ation, the line had been planned for 
construction in the indefinite future. 

The new facility with one pumping 
station will have a throughput capacity 
of 43,000 bbl per day. The economic 
study of the project indicated a need in 
1959 or 1960, but Sinclair management 
made the decision to construct imme- 
diately and stand in readiness in the 
event the Western Hemisphere pipe- 
line is called on for emergency or “oil 
lift” service. 


Texas Eastern Receives 
Final Permit for Station 

The Federal Power Commission au- 
thorized Texas Eastern Transmission 
Corporation to constrct and operate a 
6600-hp compressor station near Bless- 
ing, Matagorda County, Texas, at an 
estimated cost of about $2,388,400. 
The new station will be at the junction 
of Texas Eastern’s existing 30-in. 
Vidor-McAllen and 24-in. Provident 
City-Blessing lines. FPC granted Texas 
Eastern temporary authorization for 
the station in February. 


Ohio Fuel to Convert 
Medina Field to Storage 

The Federal Power Commission has 
issued a certificate to The Ohio Fuel 
Oil Gas Company for construction and 
operation of facilities necessary to con- 
vert the company’s depleted Medina 
gas producing field in Medina County, 
Ohio, into an underground natural 
Storage area. 

Ohio Fuel’s project includes initially 
a 3300-hp compressor station and a gas 
injection and withdrawal system con- 
sisting of 12.4 miles of pipe ranging 
from 4 to 20 in. in diam. The company 
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plans ultimately to drill 72 additional 
wells and build the necessary well lines 
for full development of the field. 

Ultimate storage capacity is esti- 
mated at 8.5 billion cu ft of gas, with 
7.7 billion cu ft proposed to be in- 
jected by November 1, 1961. This 
would provide an active storage vol- 
ume of 3.4 billion cu ft over the pro- 
posed 4.3 billion cu ft of cushion gas 

Estimated total investment in the 
Medina pool is $5,075,504, including 
cushion gas. This amount would be 
spent over a three-year perior and in- 
cludes an initial expenditure of $2,171,- 
400 for the compressor station, pipe- 
lines, and metering facilities. 


Projects 


Jayhawk Is Planning 
Extension of System 

Jayhawk Pipeline Company, now 
completing its system from southwest- 
ern Kansas to Valley Center, near 
Wichita, has made tentative plans to 
extend its feeder lines into Haskell and 
Morton counties. The system now origi 
nates in Meade County 

The 6-in. feeder lines would add 
about 140 miles. A southern feeder 
would extend about 90 miles west to 
the Interstate field, Morton County 
Another line would extend northwest 
to the Pleasant Prairie field, Haskell 
County. 


everyoody’ § 


A Turn-Key Job 

Site Planning 
Nation-Wide Builders 
36 Years Experience 
Site-Built 


Your employees will be happy in a 


Whitmor Field home — Distinctive 


Purchase or 
“Lease-Rental”’ 
Competitively Priced 


design, 2 and 3 bedroom, site-built 
with the finest materials by experi 


enced, skilled crews, and you'll be 


Write for catalog of 
Whitmor distinctive 
field homes 


happy with Whitmor’s turn-key job 
relieving you of all the usual worries 


Ii'TM oO RR 


OmMmME SwWIilLockr ss 


INDUSTRIAL 
HOUSING 


BOX 5037 e@ 


inc 


TULSA, OKLA. 


1FORMATION ON 
READER SERV 
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Projects 


Pioneer Expanding Its 
Supply and Service Areas 

Pioneer Natural Gas Company re- 
cently began construction of 62 miles 
of high-pressure 10-in. natural gas 
transmission line, 20 miles of smaller- 
size gathering lines, and a 4000-hp 
compressor station at a total cost of 
$4,500,000. 

The line will run from near Pampa 
in Gray County, Texas, to connect with 
the company’s main transmission sys- 
tem near Canyon in Randall County, 
Texas. 

C. I. Wall, Pioneer’s president, in 
outlining the project, said: “The new 


line will add more than 25,000,000 cu 
ft per day of new gas supply to the 
present transmission system and also 
will connect the cities of Pampa and 
Panhandle, Texas, to Pioneer’s main 
transmission system. In addition to 
Pampa and Panhandle, the new line 
will add to the supply of natural gas 
for Amarillo and the entire West Texas 
area served by Pioneer. The addition 
of this new source of natural gas is in 
keeping with Pioneer’s long-range plan- 
ning to provide adequate supply of 
natural gas for its service area through 
either company-owned reserves or re- 
serves controlled through long-term 
purchase contracts. 


“YARD WORK” done the easy wa 


we, Fe 
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H&M pipe beveling machines mean 
speed and accuracy on ANY size of pipe! 


With pipe fabrication becoming increasingly important in the 
repair and maintenance shops and yards throughout American 
industry, H&M Pipe Cutting and Beveling Machines offer the 
easiest, quickest and most efficient solution to preparing pipe for 
welding, even by untrained operators 


One man can handle and operate any size H&M machine — any 


of the 7 H&M models handling from 114” to 36” pipe 
only a few minutes of instruction 


cuts or bevels every time. 


after 
and be assured of perfect 


The split-horseshoe gear of H&M machines, plus their extreme 
lightweight, permits the operator to slip them easily over the next 
section of pipe and within a matter of minutes the cut or bevel is 


finished, accurate and true 


Important H&M Accessories for Shop or Field use 


THE OUT-OF-ROUND 
MOTORIZED UNITS 


SHAPE CUTTER 
BOXES AND DOLLIES 


FLEXIBLE SHAFT 
HOOKS, CLAMPS 


PIPE BEVELING MACHINE COMPANY 


311 E. Third St. 


Diamond 3-024] 


TULSA, OKLAHOMA 


FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS 


SEE READER SERVICE CARI 


Although the immediate project pro- 
vides an additional 25,000,000 cu ft 
per day, the company’s long-range 
planning anticipates increasing the ca- 
pacity of this particular project to 
more than 50,000,000 cu ft per day and 
the ultimate construction of a process- 
ing plant. 


Iranian Oil Lets Contract 
For 208-Mile Products Line 

National Iranian Oil Company has 
awarded a contract to Benson and 
Montin Construction Company of Ok- 
lahoma City, for extension of its prod- 
ucts pipeline system. The contract calls 
for laying 208 miles of 6 and 8-in 
line from Teheran, present terminus of 
the company’s lines, to Resht. Capacity 
will be 4000 bbl per day. 

Work is scheduled to start in Sep- 
tember. 


Temporary Authority 
Given Pacific Northwest 

The Federal Power Commission has 
granted Pacific Northwest Pipeline 
Corporation temporary authorization 
to construct and operate about 51.3 
miles of 30-in. pipeline, at an estimated 
cost of approximately $5,542,200, in 
Lincoln and Sublette counties, 
Wyoming. 

The proposed line will loop the com- 
pany’s existing 16-in. Big Piney lateral 
line and enable Pacific Northwest to re- 
ceive natural gas purchased from inde- 
pendent producers in the Big Piney and 
the Tip Top — Hogsback fields in Sub- 
lette and Lincoln counties. 


FPC Passes Favorably 
On Two Gas Projects 

The Federal Power Commission in 
separate actions has granted temporary 
authority to Northern Natural Gas 
Company and to Atlantic Seaboard 
Corporation for the construction of 
natural gas pipeline facilities estimated 
to cost a total of nearly $4,000,000. The 
two projects are not related. 

Northern (G-13, 875) received a 
temporary certificate to construct a 
2000-hp compressor station in its Red- 
field, lowa, storage field, to enable it 
to inject natural gas into the underlying 
Mt. Simon formation for testing pur- 
poses. Construction cost is estimated at 
$1,866,000. 

The Atlantic Seaboard project 
(G-15, 129), estimated to cost $2,- 
092,900, includes about 17.7 miles of 
26-in. pipeline paralleling sections of 
the company’s existing system in West 
Virginia between the Seneca and Lost 
River compressor stations, and in Vir- 
ginia extending easterly from the Lost 
River station. The additional line is 
designated to enable Seaboard to trans- 
port an additional 36,500,000 cu ft 
of gas per day. 
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NOW 


IS NOT 
THE TIME <4 
FOR PIPE DREAMING 


You can’t afford to speculate with corrosion control! 


Primers, Enamels and Auxiliary Protective Pipeline Felts 
form a lasting barrier against corrosive elements 


Today you are tightening up on business operations. Risks 
are out. For pipeline protection, you can't afford to get away 
from time-tested corrosion control methods. Protective 
Coating Materials by Plastics and Coa! Chemicals Division 
give you constant protection—superiative continuity, im- 
permeability, bond, body strength, stability and chemical 
inertness. Made from highest quality coal-tar pitch—the 
shield that has proved best! 


Proved and improved for three generations, these Pipeline 


PLASTICS AND COAL CHEMICALS DIVISION 


Formerly part of the Barrett Division 


— - 


——- 


A staff of Field Service Experts are at your call to offer you 
technical assistance that can save you maintenance time 
and costs 


Always ask your applicator to use Protective Coating Mate 
rials produced by Plastics and Coal Chemicals Division 
Write for full information 


llied 
hemical 


40 Rector Street, New York 6, N. Y. 


in Canada: Allied Chemical Canada Ltd., 1450 City Councillors St., Montreal 
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PIPELINE PERSONALS 





> Stuart F. Silloway, president of Pacific 
Northwest Pipeline Corporation, has re- 
signed to take the presidency of Harriman 
Ripley & Company, investment bankers. 
Paul Kayser, chairman of the Pacific 
Northwest board of directors, has been 
elected president of the company. 


> H. M. Karr, assistant manager of Shell 
Oil Company's engineering department, 
has been appointed to the new post of 
manager in charge of technology for Shell 
Pipe Line Corporation in the firm’s head 
offices at Houston. H. L. Isham, assistant 
chief engineer-field at the Wilmington 
refinery, will succeed Karr. 


> Ralph E. Mullin, president of Westpan 
Hydrocarbon Company, Corpus Christi, 
Texas, has been elected to the board of 
directors of Colorado Interstate Gas Com- 
pany. Mullin also is president and direc- 
tor of the Lotus Oil Company, the Trojan 
Oil and Gas Company and also is vice 
president and director of the A. R. Jones 
Oil and Operating Company, all head- 
quartered in Corpus Christi. He also is a 
director of the Kansas City Bank and 
Trust Company of Kansas City, Missouri. 


> Benjamin H. Cooksey Jr., of Clarks- 
burg, West Virginia, has been promoted to 
the position of manager of the gas meas- 








C-R-C IMCO BEVELERS 


BEVELS @) PIPE 





fit all pipe sizes 6” to 48” O. D., 
cut perfect bevels, and out-of- 
round pipe, too. Single lightweight 
unit does work of several, costs you 
less to buy and use 





ONE BEVELING KIT 
FOR ALL YOUR JOBS! 


For additional information see page 108, 
Pipeline Composite Catalog. 








CRUTCHER « ROLFS - CUMMINGS, INC. 


P. O. Box 2073 


FARMINGTON, NEW MEXICO 
P. O. Box 1207 


IN CANADA: Canadian Equipment Sales & Service Co. 
7310 99th St., Edmonton, Alberta, Canada 


The CRC IMCO Pipe Beveling Kit contains 
a complete range of bands for beveling a 
variety of pipe sizes. With this convenient 
selection of sizes, the operator need only 
make one trip to handle all pipe beveling 
requirements including back beveling. The 
sturdy steel cose and number of bands 
are optional 


HOUSTON, TEXAS 
UNderwood 4-6391 


DAvis 5-5523 
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ADVERTISED PRODUCTS. SCE READER SERV 
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urement section of the operating depart- 
ment of the Hope Natural Gas Company 
He succeeds Charles G. Moorhead, who 
retired. He formerly was superintendent 
of gas measurement in charge of field 
operations. 


B. H. Cooksey Jr. J. F. Barth 


>J. F. “Jack” Barth has been appointed 
supervisor of the authorization depart- 
ment, Service Pipe Line Company. He 
was formerly assistant supervisor. In his 
new position he succeeds J. C. Stirling, 
who ts taking early retirement. 

> Stephen D. Bechtel Jr., executive vice 
president of Bechtel Corporation of San 
Francisco, has been named a new mem- 
ber of the board of directors of Tennes- 
see Gas Transmission Company. 


S. D. Bechtel Jr. Dr. D. E. Holcomb 


> Dr. Dysart E. Holcomb, president of 
Texas Western College since June 1955, 
has submitted his resignation to accept a 
position as director of research and de- 
velopment for El Paso Natural Gas Com- 
pany. Dr. Holcomb will be in charge of 
all research and development for El Paso 
Natural Gas and El Paso Natural Gas 
Products Company, as well as their sub- 
sidiaries. 

> Ora E. Hunter, head of the oil account- 
ing section of Service Pip: Line Com- 
pany, has retired after 40 years service 
He will be succeeded by L. Leen Conine, 
former assistant. 

> W. B. Read, former dispatching engi- 
neer in the Ohio Oil Company's oil move 
ments department, has been named the 
new assistant department supervisor. R. W. 
Palmer becomes chief crude oil dispatcher. 
succeeding R. W. Barnes, who retired. 


> Glover H. Cary Jr. formerly industrial 
representative, has been appointed man- 
ager of industrial development, Texas 
Gas Transmission Corporation. 


> J. Theodore Wolfe, president of Balti- 
more Gas and Electric Company, and 
second vice president- of the American 
Gas Association, has been nominated to 
serve as president of the association for a 
one-year term beginning in October. Rob- 
ert W. Otto, chairman of Laclede Gas 
Company, automatically joins the board 
ef directors when his term as AGA 
president expires. 

Wister H. Ligon, president of Nashville 
Gas Company, was nominated for first 
vice president; L. T. Potter, president of 
Lone Star Gas Company, for second vice 
president, and Vine-nt T. Miles, treasurer 
of Long Island Lighting Company. was 
renominated for treasurer. 


THE PIPELINE ENGINEER, September, 1958 





Reliable, unattended 
microwave operation for pipeline 
communications and control ! 


Philco CLR-9 microwave delivers out- 
standing system reliability, economy of 
installation and operation, simplified 
equipment maintenance for dependable 
pipeline communications. With 240 voice 
channel baseband capacity—for tele- 
phone, telemetering and remote control 
—and capability for handling high-speed 
computer data transmission—Philco 
microwave fills both immediate and long- 
range requirements ot modern pipeliners. 


Philco’s new CLR-9 microwave equip- 
ment provides high channel density, 
duplex communications with integrated 
standby facilities for maximum system 
reliability. It is designed for quick instal- 
lation in standard relay racks. ..and 
engineered with built-in metering and 
test facilities plus plug-in chassis for 
easy field maintenance. 


Performance reliability is sharply in- 
creased in the new CLR-9 by the use of 
tubeless power supplies—new semicon- 
ductor rectifiers replace tubes. The use 
of printed wiring panels increases circuit 


At Philco, opportunities are unlimited in electronic and mechanical 
research and engineering © Look ahead... and you'll choose Philco. 


stability—and complete plug-in chassis 
may be quickly removed by maintenance 
personnel (permits efficient, centralized 
depot maintenance). Klystrons in the 
new CLR-9 are cooled by convection . . . 
the use of compact heat sinks eliminates 
the need for bulky blowers. 


PLUS PHILCO’'S TURNKEY SERVICES 
Philco’s complete turnkey service in- 
cludes—site surveys by competent survey 
engineers experienced in field techniques; 
system planning by Philco’s systems engi- 
neers who design your complete com- 
munications system; installation of your 
microwave system by Philco field engi- 
neers—including erection of towers and 
shelters; and, Philco field engineers are 
available for field service— periodic inspec- 
tion and preventive maintenance—to 
maintain the highest standards of 
system performance. 


For reliable, unattended pipeline com- 
munications and control specify 
Philco microwave. 





trol, tubeless power 
supplies ond plug-in 
chassis for IF assembly, 
baseband drop, modu- 
lator, reflector control 
ond servo. 
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NEW PHILCO CLR-9 MICROWAVE STATION 


— es 


The CLR-9 terminal re, Rugged printed wiring panels 
consists of wave-guide increase circuit stability and simplify 
, master con- maintenance. 


Heavy-duty, tubeless Heat sinks cool the 
power supplies increase Klystrons by con- 
reliability by employing vection—geor 
semiconductor rectifiers drive assembly 
—assures maximum reli- permits precise 
ebility and minimum Klystron tuning. 
maintenance. 











Government & Industrial Division 
4718 Wissahickon Ave., Philadelphia 44, Pa. 


In Canada: Philco Corporation of Canada Limited, Don Mills, Onterio 
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Cleaning, Coating and Wrapping Machine 


Crutcher-Rolfs-Cummings, Inc., has 
introduced a line travel combination ma- 
chine capable of cleaning, coating and 
wrapping pipelines simultaneously. The 
machine has been put to use on several 
pipeline jobs where a hot innercoat of 
microcrystalline wax, which requires no 
primer, was applied. The hot wax is 
sprayed and flooded directly onto the 
pipe immediately after the cleaning op- 


Natural Gas Line 
Dust Scrubber 


A new type LD Hi-eF scrubber offers 
maintenance-free dust scrubbing of natu- 
ral gas in pipelines. The unit can remove 
dust particles down to 10 microns in size 
and eliminates the use of filters or screens 
of any type to accomplish separation 

Dust elimination is achieved by con- 
trolling the flow of natural gas against 
an impingement baffle and through a 
purifier element that imparts to the 
stream an extremely rapid, centrifugal 
movement. This force draws dirt and 
other entrainment to the walls of the 
chamber where it is directed into a stor- 
age reservoir to be blown down periodic 
ally to atmosphere. The V. D. Anderson 
Company. 

Circle number (82) on reply card. 


Square-Root Integrator 
Totals Flow 


Designed to meet instrumented system 
needs of flow measurement, a new square- 
root integrator provides a continuous 
means of autonmatically totaling flow. De- 
signed for use in standard flowmeters that 
utilize the output of conventional sensing 
elements, the integrator can be adapted 
to miniature strip chart flow recorders, 
forming an electro-mechanical integrator 
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eration, and is then wrapped with a 
poly-vinylidene chlorid plastic wrapper. 
The pipe can be lowered directly into the 
ditch after it is cleaned, coated and 
wrapped. 

The machine is manufactured in sizes 
to handle 3-in. pipe through .36-in. pipe, 
and larger if desired. Crutcher-Rolfs- 
Cummings, Inc. 

Circle number (81) on reply card 


Linearity of the square-root integrator 
is 0.25 percent of full scale, achieved with 
a repeatability of 0.05 percent of full 
scale. Operating temperature range of 
the instrument is —40 to +150 F. The 
pulse switch provides information to re- 
mote counters, telemetering or data hand- 
ling system. Librascope, Inc 

Circle number (83) on reply card 


Forged Steel Couplings 
Added to Line 


Koppers Company, Inc., has an- 
nounced availability of a newly-designed 
forged steel coupling, produced in sizes 
No. 5% and No. 6, which are both 
stronger and lighter than cast steel 
couplings used in most of the same appli- 
cations. The 2 new sizes have been added 
to the Fast’s forged steel line. Previously, 
this type had been available only in sizes 
No. 1% to No. 5. 

The center flange of all Koppers stand- 
ard forged steel couplings are now non- 
rabbetted and are also interchangeable 
with the cast steel type in the new sizes. 
Both halves of each coupling are identi- 
cal, and maintenance is simplified by the 
addition of 2 lubrication plugs. Metal 
Products Division, Koppers Company, 
Inc. 

Circle number (84) on reply card. 


THE 


Portable Pipeline Auger 

A new self-powered portable pipeline 
auger featuring fingertip controlled hy 
draulic power has been produced by the 
Moorlane Company. The auger is de- 
signed to bore holes under streets, high- 
ways, and railroads, and is the only piece 
of equipment needed to bore holes for 2 
in. through 10-in. size pipe. 

A 7'%2-hp gasoline engine powers the 
auger and supplies power for a centrifu- 
gal water pump which forces water 
through the hollow auger sections. A 
unique device is a rotary hydraulic pump 
which develops up to 275 psi for a 24- 
in. cylinder which feeds and retracts the 
auger drive, eliminating ratchet-lever or 
worm-screw feeds. Moorlane Company 

Circle number (85) on reply card. 


Regulator Rating Increased 


An increase from 1000 to 1500 psi in 
the maximum recommended inlet pres- 
sure of “141” regulators has been an- 
nounced by Rockwell Manufacturing 
Company. The regulator is particularly 
useful along isolated gas transmission 
lines where industrial and domestic con- 
sumers requiring small volume service 
must tap the lines directly. The regula- 
tors are especially designed to handle pri- 
mary cuts in pressure. The outlet pressure 
range is from 3 to 400 psi. Rockwell 
Manufacturing Company 

Circle number (86) on reply card. 


Track Pin Press 
for Crawler Tractors 

A track pin press, designed to press and 
replace track pins, remove and replace 
bushings, without removal of the track 
shoes, has been announced by the Owa- 
tonna Tool Company. The steel frame 
and ram assembly mounts on a steel base, 
but can be removed for transportation to 
the field for actual on-the-job-site repairs 


or overhaul of track. A 35-ton 2-way 
single cylinder ram does the pushing with 
a full 7%-in. stroke which assures com- 
plete removal in One pushing cycle. 

> press was originally designed for 
use on John Deere Model 40C and 420C, 
and J. I. Case Model 200, 300, 400, 500, 
or 600 crawler tractors. In addition, 
adaptor sets for practically all other simi- 
lar size tractors are available. Owatonna 
Tool Company 


Circle number (87) on reply card 
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New Equipment 


Molded Casing Seal 
for Pipeline Crossings 


The Maloney molded casing seal is the 
third of a series manufactured by the F 
H. Maloney Company. The rubber com- 
pound has been formulated to withstand 





abrasion from backfill during construc- 
tion, and severe aging in use. A double 
convolute in the bellows section of the 
seal allows ample room for eccentric in- 
stallations as well as extreme longitudinal 
shift of the carrier within the casing 
Triple-thick walls at shear and pressure 
points eliminate the need for special rock 
shielding of the seal. Ribbed inner sur- 
faces and stainless steel banding insures 
an impervious seal with long life. The 
seal is in a full range of carrier-casing size 
combinations. F. H. Maloney Co. 
Circle number (88) on reply card 


Upgrades 2-Way 


Radio Power 

An add-on 250/330 w economy power! 
package promises substantial savings to 
2-way radio owners who need greater 
communications range. The package, to 
be known as the General Electric Power 
Mate, is said to enable users of trans- 
mitters in the lower power ranges to up- 
grade their present systems to as high as 
330 w at half the cost they normally 
would for a complete 330-w station. 
General Electric Company 

Circle number (89) on reply card. 


Single Sideband 


Transceiver Announced 

Collins Radio Company is marketing 
a new HF single sideband communication 
transceiver in 2 configurations: A cabinet 
version and a rack-mounted version. The 


unit has an output of 100 w PEP on any 
one of 4 pretuned channels in the 1.6 to 
12 megacycle frequency range. The trans 
ceiver features high stability, simplified 
controls for non-technical operators, voice 
actuation of transmitter function, auto- 
matic load control, and compact station 
packaging. Accessories available for the 
unit include directional wattmeter, phone 
patch, antenna coupler, and a number of 
antenna kits. Collins Radio Company 
Circle number (90) on reply card. 
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Dresser°® 
Couplings— 


production 


tanks 


booster 
pumps 


safe, permanent joints ! 


with only a 


Bradtord, 

Pennsylvania 
Chicago 
Houston 
Phitadeiphia 
New York 


S. San Francisco 


Dresser Couplings make safe, permanent joints 
This isa 
You 
with 


simple hand wrench in two man-minutes per bolt 
part of their economy .. . 
save even more because the Dresser Coupling is used 


no specialized tools or labor 


plain end pipe. The specially compounded Dresser Gaskets 
pipe deflection at every joint, saving delays 
isability 


allow up to 4 


caused by misaligned pipe. Take-down ease and re 


are tremendous assets in moving pipe, and in adding new 


pumps, valves, or branch and connecting lines. Send for 


Dresser Catalog No. 531 . information and specifications 


on all Dresser Couplings, Fittings, and Pipe Repair Products 
© GET THEM FROM YOUR LOCAL OIL FIELD SUPPLY STORE 


DRESSER 


MANUFAC TURING OiviStown 


Toronto & Caigary 
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seatens @ eucrae To keep pace with their 
increasing customer demands, 


El Paso Natural Gas Company 


completes 1lith pumping station 


powered by General Electric 


gas turbine drives 


COMPACT GENERAL ELECTRIC GAS TURBINES can 
provide twice the horsepower of some other prime 
movers occupying the same floor space. This rotating 
gas turbine and centrifugal compressor provides 
smooth, quiet, operation. Installation and mainte- 
nance costs are low. 


CENTRALIZED Cabinetrol control panels handle practically all 
auxiliary station functions from one convenient location. Cen- 
tralized control saves operator time . .. cuts maintenance costs. 


DEPENDABLE G-E Tri-Clad* AC Generator provides eco- 
nomical auxiliary power for Belen Station. Improved bearing 
system gives greater efficiency, longer life, reduced maintenance. 





N 1950, as a part of its continuing expansion pro 
gram to meet growing demands for gas in the 
West, El Paso Natural Gas Company began the use 
of gas turbines for centrifugal compressor drives. The 
completion of Belen Turbine Station, near Belen, New 
Mexico, marks a recent step in the realization of their 
expansion plans. 

Belen Station is the llth EPNG facility to be 
equipped with General Electric gas turbine drives and 
centralized control systems. Performance records show 
that these rugged, compact G-E drives require very 
little maintenance, and afford substantial floor-space 
savings. 


New, simplified General Elect.ic turbine design elimi 
nates the expense of maintaining a number of auxiliary 
pumps, blowers and associated equipment. Utilization 
of either full or semi-automatic control further reduces 
station operating costs. 


* Reg. Trade-mark of Genera! Electric Co 


Pre-assembled G-E Cabinetrol* control panels help 
cut installation costs and centralize operation of 
auxiliary station functions. Because Cabinetrol control 
panels can be conveniently located in areas away 
from operating machinery, no expensive, specially 
protected equipment is necessary. In addition, the 
central location of control panels saves operator time 
and helps provide a neater station appearance 


General Electric offers complete engineering service 
to help you plan the drive system which best meets 
your gas-pipeline station requirements. Utilization 
of G-E’s experienced system engineering staff can 
help you get your station in operation faster, with 
fewer problems, and with less expense. For complete 
information, contact your nearby General Electri 
Apparatus Sales Office. For full details on G-E gas 
turbines, write for free bulletin GED-3546, to General 
Electric Co., Section 662-51, Schenectady 5, N. Y 


Progress /s Our Most Important Produet 


GENERAL @@ ELECTRIC 





Stainless Steel 
Banding 


Extra 
Strength 


Double 
Convolute 


Malone Y 


MOLDED PULL-ON CASING SEAL 


The molded seal for any job. Double accordion design 
provides flexibility for eccentric installations, with plenty 
of room for longitudinal movement in either direction. 
Ribbed inner surfaces and stainless steel bands seal the 
rubber to the pipe to form an impervious joint. Maloney 
compounded rubber is extra thick at pressure and shear 
points eliminating the need for additional shielding. Long 
life, free from checking and other aging symptoms, is 
assured by production quality control of rubber com- 
pounding and molding. Installs with Stainless Steel 
banding for long life. Available immediately in the full 


range of size combinations. 


MaloreY mover ss 


FULL ENCIRCLEMENT CRADLE 
The Cradle that supports the carrier 
all the way around. The Model 58 
Centering Cradle is a double steel band 
with ribbed rubber lining to provide 
insulation and protect pipe wrap. Run- 
ners are steel and Neoprene, providing 
double insulation, performance proven 
in miles of crossings on the Model 55 


Maloney insulators. Built-in tension in 


HOUSTON, 


the cradle band holds it firmly in place 
during installation — without bolting. 
The Model 58 cradle is available in 
any combination of carrier-casing sizes 


to your specifications. 


TEXAS 


LOS ANGELES «+ PITTSBURGH + TULSA 


D-86 FOR FURTHER INFORMATION ON 
ADVERTISED PRODUCTS, SEE READER SERVICE CARD 


New Equipment 





Flange-Mounted Drive 

Falk flange-mounted gear drive bolts 
directly to the driven machine. The unit is 
designed with bearing capacities for over- 


WN 4 

hung and thrust loads to allow installation 
of drive into the driven machine as a 
geared pillow block, if desired. Thus it is 
possible to eliminate one machine bearing 
and cut down the overall size of the instal- 
lation. The Falk Corporation. 

Circle number (91) on reply card. 
Pocket-Size 
2-Way Radio 

A new pocket-size, 2-way radio that 
transforms a man into a “walking radio 
station,” is being demonstrated by RCA. 
The unit, which can be clipped to a belt 
or carried in a pocket, comprises a 10- 
ounce transistorized receiver and a 28- 
ounce transmitter, and has a range up to 
2 miles in communication with mobile 
units or even longer with fixed stations. 

The 2-way radio is a self-contained sta- 
tion operating in the 150 megacycle band. 
The fully-transistorized receiver meas- 
ures Only 612 in. in its largest dimension. 
Power is supplied by a single small battery 
with a life of 150 hr. Radio Corporation 
of America. 

Circle number (92) on reply card. 


High Speed Remote 


Telepulse System 

Shand and Jurs Company has an 
nounced its new high speed telepulse selec- 
tive supervisory control system. Designed 
for precise remote reading of process 
variables such as liquid levels, tempera- 


a ae 
tures, pressures, etc., the 100 percent 
digital system also provides remote con- 
trol of motors and valves. 

Features of the system include liquid- 
level readings with “%-in. accuracy in 
60-ft range, fully automatic selection 
confirmation and error checking, self-re- 
porting alarms, indicating abnormal 
levels, temperatures, pressures, etc. The 
telepulse signal can be carried over poor- 
quality lines successfully and with no 
danger of message garbling or the equip- 
ment can be connected directly into 
Standard telegraph and teletype circuits. 
Shand and Jurs Company. 

Circle number (93) on reply card. 
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New Equipment 


Welding Electrode 
Contains Iron Powder 

Lincoln Electric Company has an- 
nounced a new E-6012 electrode to re- 
duce cost of general production and 
maintenance welding. Design of the elec- 
trode coating, which includes the addi- 
tion of iron powder, makes the electrode 
easier to operate and faster than previous 
E-6012 designs. It is classed as an all- 
position, a-c and d-c, mild steel electrode. 
Inclusion of a moderate amount of iron 
powder and certain arc stabilizing ingre- 
dients to the coating produces an electrode 
said to combine the good bead appear- 
ance and a-c operation of an E-6013 elec- 
trode with the higher speeds and lower 
cost of an E-6012 electrode. The Lincoln 
Electric Company. 

Circle number (94) on reply card. 


Crane Lifts 45 Tons 
With 40-ft Boom 


Capacity to lift 90,000 Ib with a 40-ft 
boom, 11,000 Ib more than its own work- 
ing weight, is one of the important 
features of the new crawler mounted 
Koehring 545 “Sprawler.” Pivoting out- 
riggers, used when making heavy lifts, are 
swung into position and pedestals at- 
tached. The 545 can “walk” with 61,500 
Ib when the outriggers are not used. 
Stripped for transportation, the unit 
weighs only 47,500 Ib. With the A-frame 
in a lowered position, the highest point 
with boom lowered is only 16 ft “4 in. 
Koehring Division 

Circle number (95) on reply card. 


Coal Tar-Epoxy Coating 
for Metal and Concrete 

A new coal tar-epoxy coating designed 
to protect metals and concrete against 
severe corrosion conditions has been in- 
troduced by Cook Paint and Varnish 
Company. The coating is resistant to 
acids, alkalies, brine, petroleum products, 
hydrogen sulfide, and forms a tough film 
for service up to 400 F. The coating can 
be applied with brush, spray-gun, or paint 
roller and no primer is required. Two 
spray-gun passes are enough for one coat, 
with 2 such coats giving a 14-mil dry 
thickness. At normal temperatures (70 to 
80 F), the coating may be recoated after 
overnight drying. Cook Paint and Varnish 
Company. 

Circle number (96) on reply card. 


Weather-Tight Floodlight 


Appleton Electric's new 6050 Series, 
all-aluminum floodlights are designed to 
solve lighting in “problem” areas. The 
lights have an adjustable dial mechanism 
for wide range focus in any direction, 
allowing greater selection of beam 
spreads. A free-swinging cast-aluminum 
cover ring for quick lamp changing is 
also incorporated for simplicity and ease 
of servicing. Appleton Electric Company. 

Circle number (97) on reply card. 


Shopcoat for Couplings 


Use of a new, durable, effective shop- 
coat, Dresser Red-“D,” on its pipe cou- 
plings, is announced by Dresser Manufac- 
turing Division. More than five years’ re- 
search and development have gone into 
this shopcoat. 

Dresser Red-“D” will give more than 
six months’ protection against corrosion, 
a most important factor where couplings 
are kept in open storage at the job site 
months before use. Dresser Manufactur- 
ing Division. 

Circle number (98) on reply card. 
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NEW LITERATURE 





Power-Tilting and 
Power-Angling Dozers 


Hydraulic power-tilting and power- 
angling dozers which are now available on 
Case TerraTrac 42 hp, Model 320 crawl- 
ers are described in Bulletin CTS-112. 
These new blades can be tilted or angled 
hydraulically while tractor is in motion. 
Tractor features, specifications and com- 
parison charts are included in the bulle- 
tin. J. 1. Case Company. 

Circle number (99) on reply card 
Corrosion Resistant 
Valves Catalog 

A new catalog has been published by 
W. G. Rovang and Associates, Inc. pre- 
senting its line of “Rovalves.” The 22- 
page ae describes and illustrates the 
company’s 9 types of valves, listing fea- 
tures, material specifications, critical di 
mensions, and price lists for each type 
The publication also includes ordering 
information and a discussion of Rovang's 
custom fabrication facilities. W. G. Ro 
vang and Associates, Inc 

Circle number (100) on reply card 


Mobile Radio Guide 


A 16-page booklet entitled “Under 
the Influence of Radio” is a guide for 
prospective users of mobile radio equip 
ment. Included is information on licenses 
for base stations, mobile units, and for 
drivers. The booklet also contains instruc 
tions concerning adjustments, how to 
send a message and maintenance. Gen 
eral Electric Communication Products 
Department 

Circle number (101) on reply card 


Caterpillar D8 Improvements 


Four years of product improvement to 
the Caterpillar D8 track-type tractor are 
illustrated and explained in a new bro 
chure. The two color brochure is a handy 
reference guide to the engineering im 
provements that have been made to the 
D8. Many of these, not really noticeable 
-n the machine, are illustrated in detail 
in the brochure. A large cross section 
view of the machine is keyed to show the 
major improvements. Caterpillar Tracto 
Company 


Circle number (102) on reply card 











WILKINSON 





THE NEW MINIATURIZED 
WILKINSON Line Locator Model W-3 


This radically new, powerful transistorized sub-surface locating instruments weighs only 


four pounds and is one-fourth the size of conventional pipe locators 


" = — {a 


It's as handy as a flashlight; the transistors will rarely ever require replacing; non-leak 
mercury cells will last at least ten times longer. The maintenance is trivial. Molded glass 
fibre instrument cases insure maximum protection. The aluminum -onnecting handle tole- 


scopes to 17” and the entire instrument is packed in a substantial carrying case 


PRODUCTS 


3987 Chevy Chase Drive, PASADENA 3, CALIFORNIA. SYivan 0-4314 
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Welding Saddles 








PELICAN SUPPLY CO. INC. 


P. O. Drawer 1108 


Shreveport (84), La 


SEE YOUR NEAREST SUPPLY HOUSE 





(Formerly: Pelican Well Tool & Supply Company 


ADVERTISED PROD\ Ts 


FOR FURTHER INFORMATION ON 
SEE READER SERV E Abe 





New Literature 





Steel Buildings In Color 

Complete details on the recent develop- 
ment of the first pre-engineered steel 
buildings in color, using a new vinyl 
aluminum protective coating, are con- 
tained in a new brochure entitled “Stran 
Steel Buildings in Factory-Applied Stran 
Satin Color.” 

A color guide in the brochure permits 
visualizing the design possibilities and 
color combinations that can be used on 
different types of buildings. The 6 me- 
tallic colors of blue, rose, green, bronze, 
white, and gray are shown. Stran-Steel 
Corporation 


Circle number (103) on reply card 


Plug-In Recorder Components 


Product Specification E12-5 contains 
details of a new plug-in components for 
the Bailey recorder. Twelve types of re 
ceivers, controllers, retransmitters, and 
direct measuring devices from which the 
recorder may be custom-built, are de 
scribed. Also illustrated is sealed, auto 
matic, one-year inking system and many 
other exclusive features. Bailey Meter 
Company 

Circle number (104) on reply card 


Bulletin Describes 
Valve Regulators 


The functions, applications and opera 
tion of Rockwell-Nordstrom valve regula 
tors with Republic controls are described 
in a new illustrated bulletin issued by 
Rockwell Manufacturing Company. Valve 
reeilators are pneumatically controlled, 
cylinder operated, lubricated plug valve 


regulators. They are designed to provide 
high pressure, large volume, gas regula- 
tion with minimum pressure loss. 

Included in the bulletin are regulation 
capacity tables for the complete line of 
regulators, from 6 through 16 in. Rock- 
well Manufacturing Company. 


Circle number (105) on reply card 


Full-Encirclement Saddle 

Dimensional data, cyclic life and cor- 
rect welding procedures for the Tube- 
Turn “Full-Encirclement Saddle” are de- 
tailed in a bulletin issued by Tube Turns 
The saddle, widely used where “hot taps” 
are frequently required provides a full 
360 deg reinforcement of the pipe and is 
split longitudinally. The bulletin includes 
a chart of relative life of branch connec- 
tions, showing cyclic life of the saddle 11 
times greater than ordinary saddles. Full- 
encirclement saddles are available for use 
with nominal pipe sizes 6 through 36 in 
Tube Turns 

Circle number (106) on reply card 


Magnetic Flowmeter 


4 new technical bulletin issued by 
Fischer & Porter Company describes the 
company’s obstructionless magnetic flow 
meter which utilizes the principle of elec 
tromagnetic induction to produce an a-c 
signal which is directly proportional to 
flow rate. The brochure outlines the char 
acteristics of the flowmeter, including 
construction materials, design features, 
operational limits, and capacity charts. A 
complete wiring diagram of the unit is 
also presented. Fischer & Porter Com 


pany 


Circle number (107) on reply card 





Spy Detector 





Con 


War SERVICE 


QUALITY 





, 
s 
there. 


Rugged equipment for dependable holiday detection on %” to 36” 
pipe. ..signal—bell, light and spark...unaffected by dew or frost. 


Call, wire or write 


Pipeline Inspection Co., Inc. 


2104 WYANDOTTE STREET + KANSAS CITY, MISSOURI 





-.» when you ne 


...our SPY HOLIDAY DETECTORS are as near as your telephone— 
in fact, inemergencies our own plane assures immediate service. 





ed i 


Day Phone: 

BAitimore 1-6036 
Night Phone: 

Hi 4-6745, EM 1-3824 


Flame-Cutting Equipment 


A complete line of Oxweld flame- 
cutting equipment is described and illus- 
trated in a 6-page folder printed by Linde 
Company. Torches that can be used inter- 
changeably with every fuel gas combina- 
tion — oxy-acetylene, oxy-propane, and 
oxy-natural gas—are described. The 
folder covers manual and machine cut- 
ting equipment for use on every flame- 
cutting job from thinnest sheet metal to 
risers 10 ft thick. Linde Company. 


Circle number (108) on reply card 


Digital Telemetering System 

T'M-16 Telemetering Systems is the 
title of the new Control Corporation cata- 
log. It fully describes both electrical and 
mechanical counters and information stor- 
age units, the scanner-transmitter, and the 
receiver and digital readout units. The 
brochure describes the complete opera- 
tion cycle of the system and illustrates 
typical applications. Control Corpora 
tion, 

Circle number (109) on reply card. 


Semi-Automatic Welder 


A new illustrated 2-page brochure de- 
scribing the Colmonoy semi-automatic 
welder is available from Wall Colmonoy 
Corporation. The brochure points out and 
illustrates major construction features of 
the welder and lists a wide variety of 
typical applications. Tube wires avail- 
able for use with the unit are also de- 
scribed in the literature. Wall Colmonoy 
Corporation. 


Circle number (110) on reply card 





MOLE 


Pipeline 
Cleaner 


for BETTER cleaning of 
CRUDE LINES 
PRODUCT LINES 
NATURAL GAS LINES 


FOR DETAILS WRITE 


Pipeline Cleaners Co. 


Fort Madison, lowa 














D-88 


NFORMATION ON 
READER SERV 


THE PIPELINE ENGINEER, September, 1958 








Got Problems 
with AIR? 


e New Type e Snap 
Closure Action 


e Balanced Piston with O-Ring Seal 
e Grooved Ends e Easy Installation 


Get New WALKER 
AUTOMATIC 
SHUT-OFF VALVE 


For additional information write 


W.L. Walken Co. 


Phone: Diamond 3-824] 
1009 South Main Tulsa, Oklahoma 





PIPE LEAK REPAIR 
— QUICK, FINAL! 


ANY PRESSURE—ANY TEMPERATURE 


long splits and bad corrosion leaks. 
fn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 





New Literature 





Valve Catalog 


The Ohio Injector Company has pub- 
lished a new condensed version of its 
general catalog, which lists its complete 
line of industrial valves. Valve figure 
numbers indexed for finger-tip reference 
by topics; face to face dimensions are 
supplied in full size ranges. Supplemen- 
tary information is contained in a valve 
comparison chart, which offers a quick 
cross reference to the most commonly 
used figure numbers of ten valve manu- 
facturers. Ohio Injector Co. 

Circle number (111) on reply card 


Filter Service Tips 

Helpful service tips on filter replace- 
ment are given in “Not An Element of 
Doubt,” a new 8-page booklet. Filtering 
improvements developed by Caterpillar 
are explained in detail. The two-color 
booklet contains cost study information 
coupled with recommendations for ex- 
tending oil change periods. The import- 
ance of proper fit, temperature stability, 
and rate of oil flow are discussed. Cater- 
pillar Tractor. 

Circle number (112) on reply card 


Gas Turbine Data 


High efficiency, versatility, and low 
maintenance are important factors con- 
tributing to the commercial performance 
of Clark gas turbines. These flexible 
prime movers can meet a variety of power 
requirements in a wide range of applica- 
tions, by providing mechanical drive, ex- 
haust heat, steam or combustion air for 
use in processing. Two new catalogs de- 
scribing latest developments in gas tur- 
bine design are available. Clark Bros. Co 

Circle number (113) on reply card 


LONE STAR 


1S EQUIPPED TO HANDLE 


4 ANY SIZE 
PIPE PROJECT 


$c CROSS COUNTRY 
PIPE LINE 
CONSTRUCTION 


PIPE LINE 
RIVER CROSSINGS 


TAKING UP AND 
RECONDITIONING 
OLD PIPE LINES 


LONE STAR 
PIPE LINE 
CONSTRUCTORS, INC. 


Poul R. Halbert N. K. McFarland 


OFFICE AND WAREHOUSE 
10301 SHADY TRAIL 
DALLAS 20, TEXAS PHONE Fi 7-2833 





Write 
for 
Bulletin 
PIPELINE 

VENTS 


AND 
MARKERS 


PATENTED 


P. O. BOX 276-A 
SHREVEPORT 
LOUISIANA 


Write for 
Specifications Folder 


/LEE Tel /NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric 
Nominal pipe sizes 1” to 30”, 
ASA B16.9, ASTM A234. Schedules 
10 to 160, stainless steel, and 


other alloys. Special lengths and sizes. 


Oo Jd 


SADDLES: Conventional, and 


for pressure vessel heads. Nozzle 





sizes from ‘4 to 24". Fleet-Line 
saddles weld neatly into place in 
much less time, and with much 


less welding rod. 


Tt - 


Complete encirclement saddles 


Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276A @ Shreveport, la 
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built for pipeline work 








~~ | 
Carbody ... wide and heavy to withstand \ 


stress. Three-piece removable bottom a ~~ . 
at] - 700 : ) SS < = a- 
ditt ohitn. ened coder caed. | good test for the ruggedness and dependa 


ita) | ' 


' The challenge of pipeline work has been a 


bility of Insley excavators and cranes. Insley’s 
Crawler End Tumblers equipped with = wide-spread popularity and leadership in the 
bronze seal rings. . 

pipeline construction field prove Insley’s ca- 


pability in meeting this challenge. 


The Insley Pipeliner is built for pipeline work. 
It is a high performance machine with the 


durability that the tough jobs demand. 


Heavy Duty Hoe Attachment « Box- 


Swing and Travel Shafts . . . large Crawler Rollers protected by bronze : 
diameter with involute splining for seal rings and by neoprene rubber O- Type Jackframe Optional: Two-Speed 


greater reserve strength. rings, Travel « Tractor Type Crawlers « Brake 
Type Cab Lock « Independent Boom 
Hoist « Independent Travel 


INSLEY MANUFACTURING CORPORATION 
GENERAL OFFICES—INDIANAPOLIS 6, IND. 
Op WEST COAST DIVISION—LOS ANGELES 54, CALIF. 
Kin G NE a® THE MAX! CORPORATION (Subsidiary) LOS ANGELES 54, CALIF. 








LANE-WELLS 
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'VEIEBRO-FRAC 
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SERVICE MEANS 


more Oil for YOU! 








Vibro-frac is a wire line service for selectively 


2 BOD increased to 24 BOD fracturing formations. High frequency pressure oscilla- 
O BOD increased to 18 BOD tions or shock waves, initiated by special explosives 


produce the fracturing effect. These effects are selec- 
O BOD increased to 10 BOD tively controlled by special methods of perforating 


700% increase in production Developed for low permeability formations which 
require artificial stimulation, Vibro-frac has been proved 
safe and effective in both old and new wells by more 
These results are typical of the increases in pro- than a year of testing. Ask your Lane-Wells man about 
duction obtained in well after well by using Vibro-frac, the many formations and areas tested or write for 
Lane-Wells’ new explosive fracturing service Vibro-frac Bulletin 
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FAMILIAR FACE IN THE OIL PATCH 


Under this banner are gathered the world wide facilities, tools, equip- 
ment, experienced manpower, research and above all. . . Service. Pledged 
for nearly half a century to serve the petroleum industry as a working 
partner. You may be sure that as long as the petroleum industry drills 
wells, we at Halliburton will be ever-ready to answer your call for service 
when and where you need us. Continue with confidence to look to this 
sign as the industry’s “Symbol of Service.” 








